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ADVERTISEMEN 


The present voifime will, it is hoped, be found, in novelty, 
interest, and general attractiveness, superior to either of the ten 
volumes which, by favour of the public, have preceded it. The 
vast periodical increase, or accumulation, in tin 1 records of sci- 
ence, since the publication of the first volume of Akcanv, has 
frequently suggested the inadequacy of our annual limit for a 
Register of the whole >ear. But this difficult) lias had its coin- 
»ensating advantage, by enabling us, in the wealth of materials, 
i render each volume more recherche in character than its 
precursor. 

Among the more striding novelties in the Mechanical section 
of the following pages, are the Facts, on Steam Locomotion, 
elicited at the late Anniversary of the British Association ;* some 
valuable Engineeringiiapers; Klectricfiml Hydraulic Telegraphs ; 
an Improvement in \\ ollaston’s Goniometer; a New Pocket- 
box Circle ; some very important Results of Hot and Cold Air 
Blasts m the Reduction of Iron ; the application of Electro- 
magnetism as a Motive Power; and Improvements in the Manu- 
facture of Caoutchouc. 

The Chemical section is copious, somewhat beyond previous 
limit; inasmuch as it comprises the recent Researches in Voltaic 
Electricity and Electro-magnetism, inquiries of inestimable i^ 
portance tothe scientific world. Among the most prominent •pape'ts 
one on the Incidental Production of Cyanide of P lassmm in' 
the manufacture of Cast Iron ; M. Gay-Lussac, on the Burning 
of Limestone ; several interesting Phenomena of Light, and Sir 
David Brewster’s identification of the Vegetable Origin of the 
Diamond; a New Voltaic Battery ; a Method of {Anal) zing Or- 
ganic Compounds, and the Present State of Organic Chemistry ; 
the Examination of the “ Arsrtiirated Candles," meriting pla*e 
in a popular work; the Congelation of Mercury by Natural 
Cold; the Production of Artificial Rubies; a curious Investiga- 
tion of the Ashes of Plants; Mr. Crosse's own Report, ah in- 
enpto , of his Researches in Galvanism ; and several New Pro- 
fesses, and Modes qf preparing New Chemicals. 

* Held at Liverpool, between the 11th and 16th of September, 1837. 

* B 2 



IV 


ADVERTISEMENT. 


In Natural Histtfn/, flu* section Zoology compiles records 
of rare occurrences of Species ; characters of N«*f» Korins ; and 
many valuable inquiries into the «Animal Economy, as the 
changes in the Ova of Fishes, a peculiar Structure in Shells, 
the Hybernation of Animals, the Growth of Polvpidoms, 
Changes in Crustacea, the Developement of Decapodes, Nr 
The papers on the Furopean Bison, the Geographical Distribu- 
tion of Animals, and the Snake-like Proteus, combine popular 
interest with their technological value, \ few pages follow', ot 
Selections from the Proceedings of the London Zoological So- 
net) . In this department jire also recorded the formation of an 
Ornithological Society , and the reception in 4his tounlrv of a 
Young Female Oran-Outang, whose habits and chaia< teiistic 
traits are eleverl) detailed. In Ifotanij are some newlv indued 
processes in Vegetable Phjsmlogv; and the distoverv of a mag- 
nificent Tropical \V ater-iil> has supplied the Frontispiet e to our 
volume, This splendid plant has been named in honour of her 
Majesty ; and ma\ the cognomen prove auspicious to m nine 

In the section of Urology wall be found illustrated record 1 of 
the occurrence of New Fossil Organic Kemams; t hr* past \eat 
having been unusual!) fruitful m these iclics oi a toimer woihl. 

i 

Lndrr Astronomical and Mitcorological Plmtono no 9 at< re 
« oided the notes of several observers of the November Asteroids 
and Aurora Borealis; with the umstruetion ol tlnce new \ne 
mometersanda Ham-Gauge. Dr Yrmstroiitf has again obligingly 
communicated the j early Meteorological Surnmai). 

in the remaining departments will lie found deMribed Heath- 
coat's Steam plough ; lh'id’s Improved llvdrauhe Engine; a 
new Boiler lor Heating b) Hot \\ ater ; and, bv taking ‘ k time by 
the forelock," Dr. Arnott’s Thermometer Stove, and Jovce’s 
New Heating Process. 

Miscellanies include the customary Lists, the Obituary, 
and TafNg^i Meetings. 


London , March 17,, 1838 
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MECHANICAL AND USEFUL INVENTIONS. 


KITHVEN H HTPROV EitfENl ON IRON RAILS FOR RAILROADS 

Mh Kcth\ r:\, of Edinburgh, has bestowed much time and la- 
bour in contriving a form ni a rail which, he thinks, will be 
lound to possess material advantages over the wrought iron raiLs 
now in um'. The subjoined figure* represent a section of the 
rad ifig. I .(c) and the chair (A). 

Fig. 1 



Tin* rail (a) c onsists of a tube of east-iron, about 4 or 5 inches 
in diameter, and thicker below than above. At top it extends 
upwards, leaving a flat surface (c) for the wheel of the carriage. 
r it is formed in lengths ot feet or more, and has a chair, marked 
bv the dotted* line d d , east on it at the middle, and, of course, 
immovable. The chair for joining the ends of two rails is of the 
form h. Its curved interior exceeds a semicircle; so that it em- 
braces and retains the rails without any pins. 

The advantages of this indention, m Mr. Ruthven’s opinion, 
are the following - 9 

1. The hollow rail (the bottom of which, it must be remem- 
bered, is one half thicker than the sides and top) is much stronger 
than a solid rail of the .same weight and materials. 2. The tu- 
bular form is a security against its bending laferallv outwards or 
|nwards. 3. Thefoined ends, being embraced within the chair* 
are more effectually secured from springing up than in the usual 
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way, by pins; while the rail is prevented from roiling in its seat 
by the fixed chair d d. 4. The longitudinal contraction or ex- 
pansion of tiie rails, by variations of temperature, is provided for 
by the absence of the pins, without producing any loosent ss. 5 . 
lie thinks cast iron might be employed in this way for rails, in- 
stead of malleable, with a great saving of expense ; and it is al- 
lowed, we believe, that, except tor its frangibihty , cast iron is 
the preferable material. The form, however, is quite consistent 
with tin* use of vm ought iron. He has had some lengths of the 
rails cast; and he has fom d by experiment that a yard of it, 
weighing 48 lb., placed with its two ends on lests, supports a 
weight of more than ten tons. 

We think there is merit enough in these rails to deserve a trial, 
which could be easily made by lay ing a space oi 20 yards with 
them, in some of the existing railway s, where locomotive engines 
are used. 

We mentioned some time ago, that Mr. Huthven was erecting 
one of Avery's engines (an American invention), whit h works bv 
the reaction of steam, without beam, crank, piston, or valve. It 
is now ready, and will be at work m his own piemises as soon as 
the masonry and external parts are completed/ 

The following account of Mr. Hut livens rail has been ad- 
dressed by himself to the editor of the Scotsman: that intelligent 
and scientific gentleman having, with his usual attention to every 
description of improvement, given the notice of it whu h we 
have just quoted. 

“ Having for many years devoted much attention to tins im- 
portant subject, it may be considered as the result of well-ma- 
tured investigation; and, although it may surprise many that 
there should be any dilliculty in deciding on the best form ol rail 
that can be adopted, after the experience had m the various 
railways established both in Kurope and America, yet it appears 
that much misconception m regard to the proper form is still en 
teamed. Tor instance, the rails on the Liverpool and Man- 
cluster Hailway, without being greatly varied in iorm, have been 
i lianged in weigh* from 85 lb. to 75 11). a yard. I lie expense at- 
tending such a change need not be stated: this and many others 
are proofhow far the strength and weight of rail has been con- 
sidered necessary more than the torm. 

It has been supposed that a proper knowledge of the strength 
of iron was generally known, and that nothing more was re- 
quir'd but to increase tin* weight of rails, and the desired object 
would be attained. Jt may be demonstrated, however,’ that form 
is equally important as weight. All admit that a tube is much 
stronger than the same quantity of material in a solid body. It 
may also be supposed to be admitted that the rails give resistance 
to the carriages, or weight on them, by the tension of the metal 

* Scotsman^ Aug. 26, 1837. 



MECHANICAL INVENTIONS. J 

on the under side, and compression on the upper. Many inter- 
esting experiments liave been made to ascertain the relative 
strength of rails, and compare one kind of iron with another ; but 
this has been done more to ascertain the proportional strength 
in the difference in the weight of material, than m the variety ot 
form; fora given weight of material appears hitherto to have 
been more considered than the form. 

“ I shall now, theretore, call your attention, and those con- 
nected with this national improvement, Jo the interesting fact, pub- 
lished m y our paj^er of the loth just, as having been stated a t 
the recent meeting of the British Association in Liverpool, by 
Messrs. Fairbaim and Hodgkmson; viz., ‘ 1 he next experiment 
was on eastings of a T form, or resembling railway rails, winch 
were broken with the* flange both upwards and downwards In 
the first experiment, w ith the tlange dow n wards J 4 , the bar ot 
cold blast iron boie a weight of 1,050 lb. They then reversed 
the bar's position, putting tin* id) downwards T, ami the bar 
broke with a weight of only *if>0 lb.; so that there was a great 
difference, and this was of great important e m reference to the 
shape ol rails, beams, for bearing heavy weights.' 'This is 
certainly too nnpoitant t#> be passed over without particular no- 
tice, and js the point to which I wish to ( all attention. The rail 
proposed by me is tubular; and, being laid horizontal, increase d 
strength is gained by increase 1 of tlpckness on the underside ot 
the tube, producing similar effet t to the above J a bar, which m 
this position made a difference of strength in the ratio of 1,050 to 
*i0() over tiie former 1 . But the improvement m strength is 
made greatly more than the J 4 torm, by continuing the ilange, 
until it meet the bar at the upper side on which the wheels run, 
as shown m Jig' 2 ' tor a rail weighing 48 lb., in this form, 
is able to sustain, without fracture, a pressure of up- fu*. j, 
wards of ten tons bearing on the 1 centre ot it. By tins 
circular or tubular form, in addition to general strength, 
the rail is secured against side deflection, which takes 
place m the rail at present m use, destroying the power 
employed, and the rail itself to a great extent, and is 
generally the cayse of a carriage running oil the railway. 

“This, then, may be considered as two important objects 
gained; that of strength with less materials, and avoiding deflec- 
tion both vertical and homontal. The chair at the joinings is 
the next point to call attention Jo. The hollow rail being circu- 
lar, the chair is formed to embrace more than half of tin 1 
tube, as illustrated by the diagram given in your paper of (he 
■20th ult., which most effectually secures the rail from rising, or, 
indeed, every motion (except expansion or contraction), merely 
by the form, which supersedes the necessity of locking or keying 
as hitherto, and avoiding the disagreeable shake m passing over 
tin? joinings of the rails ; this, therefore, may be stated as a 
third improvement ; as a fourth, th€ saving of expense, which 
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will be found, center is paribus, to be greatly less than those at 
present in use. 1 have it not in my power to make these rails 
on a great scale; but [ have some yards read} to exhibit to the 
public, and shall be happy to give every information desired to 
those who may consider it deserving their attention. ¥ 


MEDAL-STRIKING. 

W e have much pleasure in announcing to the friends of the fim 
arts that Mr. Pistrucci, chief medallist in the Koval Mint, lias 
discovered a method by which he can stamp a *.natn\ or a punch 
from a die w Inch has never been touched bv an engraver, and 
shall yet make the medal identically the same with tin* 01 initial 
model in wax. an operation by which the be;mt\ and perfection 
of the master's design are at once transferred to uuv metal, whe- 
ther gold, silver, or copper, by striking it according to the usual 
process. It will at once be seen that this is a ver> dillercnt ope- 
ration from that by which cast medals are manulactuied. It is as 
simple as it is ingenious ; and Mr. Pistrucci having no intention 
of taking out a patent for the discovery, and being anxious to 
give to the public the full benefit of it, in the different processes 
of rnanufactming plate, jeweller}, and'all kinds of ornamental 
work in metal, announces that the whole of t tie process con- 
sists of the following method- — The model being made in any 
substance, wax, clay, wood, or other fit material, a mould of it 
is taken m plaster, from which mould, wnen dried and oiled to 
harden it, an impression is taken in sand, o? other similar sub- 
stance which may be preferred, and from this again a cast i^, ob- 
tained in iron as thin as possible, that the work may come up 
sharply, and the iron attain the hardness almost of a steel die 
hardened. This rast-iron impression is then flattened mathema- 
tically true on tin* back, and fixed m a steel die, the hollow of 
which is turned to the exact size of the cast iron, and it is set 
•vitlun the rirn or border, hammered as close as possible, so as to 
form a collar. I he metal upon which the impression is to be 
stru. k, (U) form either the medal itself or a steel matrix, if de- 
sired.) is to be fashioned into the shape of a cone m the ordinary 
wa \ , perfectly flat at the base, heated red hot, and placed at the 
bottom dish of the press. When the die, fitted as above, hu\ mg 
been previously placed at the top dish, and the workmen cjuite 
ready to give the blows instantly, three or four, as may be re 
tpiired, a perfect impression of* the cast-iron will be attained 
w ithout the least injury to it. Of course it wilt be necessary , 
previous to the die being used, for the artist to polish the 0 ur- 
taee. Mr. P’strucci’s first experiment was successfully per- 
formed upon a punch of hard copper, with his model of the 
medal of Mtr Oilbeit Blanc, being nearly three inches in dia- 
* Scotsman, S'-pl. 2o, 18, 'f7 > <$uoted in ihe Aicl.iteclural Muguz.ut*, 
No. 46. 
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meter ; and he has no doubt that it will equally succeed on a 
steel punch, perhaps, too, Authout its being necessary to heat it. 
When the process above described shall have been brought to 
the perfection of which it is capable, there can be no doubt 
that in the execution of works of this description it will not only 
be the saving of tin 1 labour of months or years m the engraving 
of dies, and, consequent!}, of great expense, but the work to 
be executed will in all points be, hi an instant, an exact fac-simile 
ol the original conn ption ot the artist, instead of representing, 
as at present, meiel\ the handiwork of the engraver, copied from 
such original. If will aUo dispense with the use of the very ex 
pensive machineiv, such as the tour a portrait, introduced into 
the Mint b\ Mr Pistrnci 1 several \ ears ago, which, however 
apparently correct m its pi oductions. can never give a perfectly 
true semblance of the original, even to the limited extent to 
which it is applicable. \nd we may possibly be led by it to 
discover the mode bv which the artists of antiquity succeeded 
in producing those beautilul coins, in which the softness and 
boldness ot the ilrshv paits have never vet been equalled by any 
modern engrave! in sled * 


• M W SUTIY COAUl. 

I he Literary Gn zettr. No. 7 15, six v ears ago, noticed in terms 
ot commendation. fl^ j sncntifn principle upon winch tins safeh 
< on* h, as if is appi opi lately culled. e, consttm fed \f that time, 
a well-ex* < ut« d imdcl was exhibited in what was then denomi- 
nated the National Kepositorv , (’haring (boss ; and so impressed 
w ei e tin* directoi > ol that institution with the excellence of the 
invention, that t!e*\ placed it first in (he catalogue. Sine** that 
period, a full-size I stage couch, on the sum** principle, was built 
at the suggestion ol the post ofhee authorities, to test by expe- 
riments the alleged salctv of the vehicle. However, as is the 
full* of too many praisow ort h\ mven'ions at the beginning, Mr: 
Station!, the patentee, dal not meet with that pitmnage from the 
public wlneli he had a right to e\pe< t. Thorough!} convinced 
of the meoiitrov ei fihle principle ol his patent, tin* inventor con- 
tinued improving it , and, hnailv, assisted by two scientific gen- 
tlemen, actuated * hiellv bv a regard tor human hie and limb, 
another coach lias ht eii built by a London maker, and in 
November last started on an experimental trip to Black- 
lieath. The couth was drarfn bv four Minuted gray horse*, 
and dashed along at the r.ite of fourteen miles an hour, 
with eighteen literary and scientific gentlemen as passen- 
gers, besides half a ton of lading on tin* mof. \t this tu- 
rious rate it was dnven sometimes with the oil’ wheels on 
the embankments # at the road sides, and the near wheels 

* Correspondent of the Times; quoted in the AtlumaMm, No. 512. 
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working in the drain ; yet the vehicle swerved so little, 
that the inside passengers were insensible of the slightest depar- 
ture from the usual position. At Blackheath the experiments 
were absolutely frightful to the spectators ; so much so that those 
not in the secret exclaimed that the coachman was mail, and 
wished to destroy both coach and passengers. The lour horses 
were made to gallop over an abrupt eminence, two ieet ten 
inches high ■ the coach described an angle of iorty-five degrees 
with the near wheels, the oil wheels being at the moment at the 
base: and thus, poised between heaven and earth, it mam- 
tamed almost a perfect equilibrium Now, it ought to be stated, 
that an eminence of six inches has, thousands oi times, over- 
turned ordinary stage coa< lies. I\lan\ other tests were n soiled 
to; and all piesent dec lared that the triumph was complete 
The vehicle is built on the plan of the mail and stage-coaches ; 
but, instead of the usual springs being placed beneath the body, 
and consequently below the centre o( gravity, whrh always ren* 
ders a coach liable to overturn from inequalities in the road, the 
body ot this carriage is suspended consideiahly above the centre 
of gravitation, even when loaded with its full complement. This 
is elicited by two upright supporters, lining irom the beds and 
axles, and passing up between tin 1 body and the boots. The 
tops of these supporfeis are sui mounted by double elliptn 
springs, to who h is affixed one half ot tin' shitting ( mitre ol 
gravity ; the other half is attached to the body * 


W \TC11 STATISTICS. 

Mr. T)ent, (Arnold and Dent,) in 1ns illustrations of a lecture 
on the construction of watches and chronometers, la tv 1 y given 
by him at the Koval Institution, laid before the meeting tin* 
dissection of a detached lever watch, (compensation- bailee), 
even part was separated and displayed, but grouped m one ot 
six larger divisions to which it belonged. 

Each part had been previously examined, and its distinct 
constituent pieces counted by the lecturer; the surprising result 
of this enumeration was exhibited in a table, of which we lay a 
copy before our readers. In addition, will be found the number 
of kinds of artificers concerned in the operations necessary for 
the construction ot a good watch. When to these men tided the 
amount of previous operations which the materials constituting 
each pie< e must undergo, bejure it comes into the hands ot the 
wateh-artliieer, a glimpse may be obtained of the extensive and 
numerous changes of form and value which “ raw material” re- 
ceives in its progress, from the mine to so idineda manufacture 
as a finished watch. 


Literary Gazette, No. 1086. 
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STEVM N W 10 ATI ON. 

\mov: tin* most interesting of the subjects brought before the 
nntish Association at their last meeting, were the Motion of 
Straw / V,s.vc/.v in shallow IVatn\ the phenomena attending it, 
and the effect of peculiarities in (lie construction of channels and 
embankments, on all of which Mr, Hussell, of Edinburgh, af- 
forded much valuable information. 

• The first paper brought, forward bv him was on the Mechanism of 
/Venn's, tn relation to Steam Vessels m shallow water , m which he gave 
the practical application ot the series oi experiments which he hail made 
on tins subject, It was found, that m rivers, steam-navigatjon was ex- 
posed to much greater disadvantages than in the open sea. The-e dis- 
advantages arose Irom three causes ; 1st, From the great wave ol ante- 
nor translation ; 2dh\ From the iormationol lateral currents, and 3dl>, 

* * 

* Magazine ol Popular Science, No. It). 
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From the stern wave, or posterior surge. The first of these, the great 
anterior wave of translation of the displaced fluid, reached to the lull 
depth with equal velocity, and was generated by the heaping ol the water 
on the bide ol the vessel, produced by the increase in the velocity of pro- 
pulsion. Its velocity was equal to the tall of a stone through half the 
depth, and it sometimes extended for a mile and u half, increasing very 
considerably the depth of the water, and the resistance to the progress ol 
the vessel, which wa> doubl) impeded b) the anterior wave and the stern 
depression. Tlu«s wave w.is to be diminished, not by widening, but by 
deepeningthe channel, and bj making the difference betw een thevelocity 
ot the vessel and that ol the vfuve as great as possible. The formation 
of lateral currents, having the same direction with'' the motion ot the 
paddles, and therefore greatly diminishing their power, was the next 
evil. This and that arising Irom the po'enor surge, were to be reme- 
died by deepening the channel, and making its sides as vertical as pos- 
sible, the rectangular form ot channel being in even respect preferable. 
There was another wave, which Mr. R. temied that ot unequal displace- 
ment, which diverged liom the bow towards the stern of the vessel on 
both sides; and this was to be remedied by sharpening out the vessel to- 
wards the bow, so that her lines of displacement should be slight!) con- 
cave. Mr. Russell’s lorm tor a vessel, at least, so far us regarded tlm re- 
medy for the euls he mentioned, would be one with a long sweeping 
concuvit) towards (be bow, having lilt* maximum breadth amidships, and 
a convex sweep thence to the stern. 

The second paper given by Mr. Russell, was on Tides rt/k’J Taint 
H aves in Rivers, it being of great importance to determine the means by 
which the tide might be brought up most rapidly and furthest, and re- 
tained longest. The velocity ol the tidal wave w'.< similar to that ot the 
anterior wave before spoken ol, and it w%ts therefore increased in the 
same waj by deepening the channel. The shape of the banks had. with 
respect to it as to the other, a material influence, the velocitj being in- 
creased lull) one-third, by adopting vertical, m preference to sloping 
banks ; next, with regard to the bends ol rivers— the t id il wave might be 
made to move in nnv given curve hj deepening the channel at the exte- 
rior side in a given ratio with the interior. The effect ot these curves 
would be double : liisf, to admit the tide as rapidly as possible, and .se- 
condly, to retain it to the longest possible period. The tide might also 
be brought higher m a river b) gradually narrowing the channel from a 
wide mouth. It was ol importance too, to prevent the lounation ol tidal 
bores, or large waves, w'hich sometime?, ro.se to a great height, so as td 
swamp all the smaller shipping. These bores were Jound where the 
water was not of great depth, and n* they could not exi.-t, unless the 
depth of the water was less than their ow n height, the simple and ellec- 
tu il remedy lor them was found in deepening the bed of the channel. 

Mr. Russell's thiid paper, on Sea (Vails and Embankments , was in- 
ter/ied as a sequel to the two preceding. The object ol such walls was 
to resist the secondary wave of the sea, which might be blade to break 
at any given point, by placing a solid body below it so ns to make the 
depth of the water only equal toils height. Several forms of embank- 
ments had been tried, the vertical, the inclined plane, and the concave ; 
but he recommended the convex curve or a parabolic form, the slopes in- 
creasing as the squares of the distances, so that the wave being gradually 
broken on it, might have its velocity reduced to nothing, when it reached 
the summit. The vertical wall hud a double duty to perlonn, having to 
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reflect the waves, ns well ns stop their progress, and the effect of this 
reflection was to make the water near the embankment alternately smooth 
and rough, so as greatly to endanger small vessels.* 


NEW MECHANICAL INSTRUMENTS. 

Among the new Mechanical Instruments submitted to the Bri- 
tish Association at their last meeting were the following : — 

A communication was laid before the section on a Railway Balance 
Lucky b) Mr. Remington, which was proposed to effect on railways what 
wih now done by ttinneN and inclined planes, and what in canals is ac- 
complished by locks, the train" being raided on platforms by a series ot 
levels to an} requited height, and the power being supplied by a stationary 
steam-engine, moving platloim* on each side. 

Mr Hawkins exhibited a beautiful Bast, copied from the antique, 
completely finished by a machine, a drawing ot which he made for the 
Section. In a fixed stand were placed the chisel, and at a given distance 
above it a wooden chisel ol the same length. Towards this stand were 
moved two cages, one above the other, that opposite to the wmoden chisel 
containing the original bust, and the lower cage the marble block ; these 
cages were capable ot almost universal motion, so that the block could be 
applied in e\er> part to the graver, winch could never penetrate too far, 
being regulated bj the wooden chisel ubove. The specimen exhibited 
was exceedingly beautilul. 

Mr. lutrick showed an instrument tor obtaining an Artificial Horizon 
at .Sea 

Mr. Willis communicated a very simple and certain method of making 
the Teeth uj Wheels work each other truly by taking two pitch lines, 
and a ti, icing circle of a diameter not greater than that ol the smallest 
wheel of the srt, and tracing an external epicycloid on the driving, and 
an internal one on the driven wheel, by which the curves would move each 
other exactly. 

Lieutenant Watson made some observations on the use of a Telegraph 
applied to railways, lor which he was about to take out a patent. 

Mr. Hawkins exhibited an instrument lor measuring exactly' the dis- 
tance between the exes, with a view’ to the exact construction of Specta- 
cles, and remarked on the great difference Irequently observable in the 
luc.il lengths ot the eves ol the same individual. Dr. Lardner mentioned 

curious t.ict with regard to Professor Aiiy's having discovered that his 
eyes were spheroidical, not spherical, ami his having suited himself with 
glasses on this principle. 

Under the head of Miscellaneous Application of Mechanical 
Science, comes first Mr. West’s paper on the Ventilation if Tunnels, 
tending to show, by a series of experiments, the results of which were 
given, that the usual opinion with regard to the great difference in *he 
temperature of tunnels, as compared with the external atmosphere, was 
unfounded, and that shafts had little, if any etfect, in altering the tempe- 
rature, the air, according to Mr. West’s experiments, escaping up the 
shaft, so that a close tunnel might be even prelerable. 

Mr. Lung communicated a very useful method of preserving ve&sel« 

* Magazine of Popular Science, No. 21. 
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from serious injury from the loss of their keel on rocks. His plan waq to 
have two ialse keels with a solid bottom, and to caulk with 13orodaile's 
patent felt, so that both keels might be knocked ofl without the leakage 
of a single drop of water. Mr. Lang instanced several cases, where, 
under the severest trials, this plan had been completelj successful. 

Mr. T. Taj lor read a report on Printing in raised characters for the 
Blind , in which the Roman letters, without anj abbreviations or arbitrary 
characters, were stronglj recommended, in preference to any methods 
hitherto proposed. Blind children were enabled by them to read with 
about half the rapidity of ordinary readers. Different specimens of 
printing were exhibited to the section, arul Mr. Alston \s, of (ilasgow, 
(the one recommended), appeared to us decidedlj pVeferable to anj of 
the others. 

Mr. Williams, of the Citj of Dublin Steam Navigation Company? de- 
scribed a very simple method lately adopted in their ve-sels for /be- 
venting Danger from Collision or Fire. It consisted m dividing the vessel 
into live compartment* bj lour wuter-pioof iron bulk-head*, fitted with 
patent felt into the side* of the ve>*el, which were made, in tho*e parts, 
solid tor the puipose. Anj of tlie*e compartment*, and even three of 
them together, might have thew'aler admitted to them without at all en- 
dangering the saletj of the passenger* or the vessel, so that in a case ot 
collision, the injur) would bemerelj local, and, mease of file, the water 
might be Ireelj admitted to the part where it originated, while there 
would be no general current ol air underneuth, and little danger ot the fire 
spreading.* 


CAOUTCHOUC MACHINE.*, 

Mr. John Pickersgill, of Coleinan-street, London, has pa- 
tented the following improvements in preparing and applying 
India-Rubber, (Caoutchouc), to various Fabric s. 

According to the ordinary modes of making wafer and air 

{ >roof fabrics, by the aid of India-rubber, (caoutchouc,) whether 
aid in a thin layer or coating, on one side of a fabric , or a sur- 
face of India-rubber, between two thicknesses of fabric, the same 
has been performed by dissolving india-rubber, by means of 
coal or other chemical solvents, which bringing the India-rubber 
into a fluid state, it is spread over the fabric, to be n ndered waler ; 
proof; and when the same is intended to be a layer of india- 
rubber, between two surfaces of fabric, thefabrics being covered 
by a brush or similar means, with dissolved Jndia-iubber, are 
stuck together by pressure. The material used as a solvent, 
being then evaporated, leaves the India rubber adhering to the 
surface of the fabric, when a single.i'abric is used, or the dissolved 
lnVlia-rubber is the means of sticking two surfaces of fabric to- 
gether, in either case rendering the fabrics water and air proof. 
Now, the object of the invention is, First, the preparing india- 
rubber by pressing or rolling it into thin sheets, and applying 
them to* the surfaces of fabrics, that the same may be rendered 
* Mttgizmeot’ Popular Science, NU. 21. j 
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air and wafer pfntof, without the aid of solvents, and without the 
necessity of bringing the india-rubber into a state of fluidity. 
And, Secondly, the invention relates to the application of lamp- 
black, or other colouring matter, to the India-rubber, when the 
same is spread over only one surface of a fabric, without the aid 
of solvents to render it fluid, whereby the surface so prepared 
may be rendered of a dark or black, or other colour, and thus 
producing an even glossy surface, the sticking properties of the 
India-rubber being there!)} prevented, whereby single fabrics so 
prepared, may be used for a variety of purposes, without coveimg 
or lining. • 



Tn Figs. I and 2, the same letters me used to indicate similar parts. 
Fig. 1 represents a side view in ele\a\, ■ tion ot the machine. Fig. 2, is 
an end view ot that part ol the machinery, which prepares and presses 
the sheet ot India-rubber, (caoutchouc,) on to the surfaces of fabrics, or 
between two fabrics. 


a , Ay is framing, b , 
is a brace or tie, con- 
necting the tw'o parts 
ot the frame together, 
i, c, are two timbers 
upon which the frame 
stands. Nos. 1, 2, ,‘i, 
and 4, are irou cjlin- 
ders. At the back are 
five bars or checks,* 
through w hich the cloth 
passes, before it enters 
between the rollers; a 
roller upon which the 
cloth is wound before 
being coated ; and a 
ehecft weight attached to u friction cord, passing over another roller. 
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G, g , are screws for regulating the pressure of the rouers or cylinders, 
Nos. 1, 2 , 3 , and 4. h, is « cog-wheel, that drives the cylinder, No. I. 
i, is a cog-wheel attached to theaxle of the cylinder, No. 4, and is driven 
by the wheel h. k, is h cog-wheel, attached to the uxle of the cylinder, 
No. 3. There is a cog- wheel upon the axleol the roller, No. 1. There is 
a pinion taking into the wheels, k and l, and serves to give the proper di- 
rection to the wheel, k, l, being the driving wheel, n, is a pulley, or drum, 
attached to the roll or shaft, o, seen in fig. 2 ; the shaft having a pinion 
upon its other end, which drives the cog-wheel, h. The cloth passes 
between the cjhnd^rs, Nos. 2 and 3 ; at s, is seen a sheet ot india- 
rubber, which comes in conluct with the cloth, whilst passing between 
the cjlinderh, Nos. 2 and 3. A roller is driven by 2 short belt, or strap, 
Irom the shaft, 0 . There is a smull roller, upon which the cloth is 
wound, when it leaves the cylinder, No. 1. Between the cog-wheel h, 
and the frame a, is a cog-wheel, upon the cjhnder, No. 1, and also upon 
the c)linder, No. 2 ; the wheels being the same size as the cjlinders to 
which they respech\el) belong. That upon No. 1, dri\es the one upon 
No. 2, and consequent!) the cylinder, No, 2 ; v is a hopper, into which 
the prepared rubber is put, while hot, as it comes from the preparing ap- 
paratus, or machinery. When three rollers only are used, the hopper is 
put upon the opposite side of thec)linder, between Nos. 2 and 3. The 
ends of the hopper are capable of adjustment, in order to make the 
hopper an inch or two inches less than the width of the fabric to he 
coated, and the hot mass of Jndiu-rubber is spread from end to end of the 
hopper, a , a , 0 , is a frame of cast-iron of the preparing machine. />, b, 
nre timbers upon which the frame rests, c, is a larger c>lmder, six leet 
long and twenty-seven inches diameter. There is also u cjlinder, six 
feet long and eighteen inches in diameter ; and e, is a shaft, six inches m 
diameter, m , is a pinion upon the shaft, e, which drives the cog-wheel, 
k, and consequently the cj lmder, c, the pressure upon which is regu- 
lated by bars of iron and screws ; s, is un endless cloth, which curries 
the rubber to he prepared between the C)linders. 

It will be seen on examination of the wheels or gearing of one cylinder 
or roller, Nos. 1, 2, 3, and 4, with the other, that they are so arranged 
«s to produce a rolling and sliding motion to the surfaces, which will be 
found to be very useful in the operation to he performed. 

The India-rubber is first cut into pieces of about tw r o inches square, 
and about a quarter to an eighth of an inch thick. It is spread on the 
endless cloth, s, which convejs it to the c)linder c , W'here the compound 
rolling and pressing and sliding action of the heated c)lmder, softens < nd 
tears the India-rubber into fine threads or thin sheets. Thus it passes 
all the bars successively, and undergoes this operation several times before 
it goes from this machiner) to that part of the machinery which is for 
the purpose of rolling or pressing down the India-rubber into a thin 
sheet, and for pressing it on to the surface or surfuces of a fabric or fa- 
brics. The India-rubber is brought to a combined mass by the opera- 
tion of the cylinders, c, and the bars, and the whole is so combined and 
in a warm state, as to readily allow of being rolled into thin sheets. 

In the event of the India-rubber being only placed on one fabric, then 
it becomes desirable to prevent the sticky property of the India-rubber, 
in order that fabrics so prepared, may be made up into various articles oi 
dress, or for other purposes. In order to perform this part of the pro- 
cess, colouring matter, such for instance as lamp black in the skte of 
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dry powder, is to Be sifted between the bars, amongst the India-rubber, 
which will become mixed with it, by repeatedly passing the same through 
and through the preparing part o! ihe machinery. The product from 
the preparing machinery, (whether India-rubber or India-rubber mixed 
with colouring matter,) is then taken lo the hopper, v, where the revo- 
lution of the cjlinders, Nos. 4 and 3, will press out the India-rubber into 
a thin sheet, which, passing partly around the roller or cylinder, No. 3, 
will come in contact with the fabric which has been previously conducted 
to meet it. The India- rubber, and the fabric will then pa** between 
Nos. 3 and 2, and thence between Nos. 2 and 1, by which the India- 
rubber, or preparation thereof with colouring matter, will be pressed 
together and so clos«*ly combined as to appear one fabric. The machine 
here shown is only intended lor lading usurtuce of India-rubber on one 
surlafce ot fabric, but if it be desired to press a thin sheet of India-rubber 
between two tabrics, in that case, a second fabric may be brought in the 
direction of the dotted line, and meet the India-rubber between the cy- 
linders, Nos. 2 and 1 If should be stated that the cjlinders, Nos. 1, 2, 
3, and 4, are hollow and are to be mounted on hollow axles with suitable 
connexions which are well understood by engineers, and will readily be 
applied, and which are omitted in the drawing to prevent complexity. 
The cylinders, Nos. 1, 2, 3, and 4, are to be heated wnth water or steam 
to about 200 ot Fnhienheit, and the cjlindcr, c, is to be hollow and is 
also to be heated to a like temperature, but it will sometimes be lound 
that the Iriction ot lndia-rm)ber dragging on the surface will raise the 
temperature to that degree, that the India-rubber Will stick to the sur- 
ince ; in such case the cjlinders are to be cooled down by allowing cold 
waiter to pass into the same, till the temperature is reduced to such a de- 
gree as to allow of workfhg with fHcilitj. 

The patentee then claim-, First, preparing by pressing and rolling out 
thin sheets ol India-rubber, and pressing the same on to one or between 
two fabrics for the purpose of making fabrics, water and air-proof. 

And, Secondly, tne application of colouring matter to India-rubber so 
prepared when applied and pressed into one surface of fabrics, for re- 
moving the sticking properties ol the India-rubber, and for colouring the 
same. But he does not chum the mixing of colours with India-rubber, 
when the same is dissolved or when used tor other purposes. 

Mr. Picker^gill’s patent will be found at length in the Repertory, No. 
42, illustrated with six diagrams, two only of which we have adopted in 
the above abridged description.* 

PAPER-MAKING. 

On April 11, at a meeting of the Society of Arts, Mr. E. Cowper 
delivered an interesting lecture on recent improvements in paper- 
making. He referred to the origin of paper making, and to the 
various plants, (drawings of which he exhibited,) from which ft 
had been manufactured. Speaking of the strength of writing 
papers, he produced a sheet of post quarto, the ends of which he 
had pasted together, and he raised half a hundred weight with it. 
The same sheet, he said, had lifted a man off’ the ground. He 
then adverted to JV^r. Babbage’s experiments, for ascertaining 

* Abridged from the Repertory of patent Inventions, No. 42. 
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the colour of paper least injurious to the sight, wfiich he stated to 
be green ; though, in printing papers, the type was never more 
effective than when used on white. He explained the nature of 
the machinery used in the manufacture of the article, and ob- 
served that, though objections had been urged against it on its 
first introduction, it would now be impossible to produce the re- 
quired supply by manual labour. He showed the construction 
of the frame used for making wove paper, and perfected two 
sheets in the presence of the Society. Jn his observations on the 
length of paper which had Seen manufactured, he mentioned that 
one sheet had been completed which would reach four miles; and 
that an eminent manufacturer, whose mills were visited bv the 
Duke and Duchess of Sutherland, had a sheet made to cover 
the lane they had to pass, from t he proprietor's residence to the 
Works, of at least three quarters of a mile, and which answered all 
the purposes of a carpet. He mentioned, that m the early attempts 
to manufacture the articles, a petition had been presented In the 
proprietors of mills at Home to the Pope, prajmg that some 
means might be devised to turn their stock info rnoie advantage- 
ous property, their warehouses being full, while the manufac- 
turers were absolutely in want of the necessaries of life; — and, 
added Mr. Cow per, the amazing stock referred to was equal to 
the consumption of about three of our Penny Magazims. Re- 
specting glossy papers, he observed, if they were too dry, they 
would crumble into dust; and he particularly eulogized Mr. 
Dickenson’s improvements in paper-making . 4 


INSTITUTION OF CIVIL ENGINEERS. 

The Council has given out the following subjects for communi- 
cations and premiums for the Session of 1838, which commences 
the 9th of January : — 

1. The nature ami properties of steam, considered with reference to its 
application as a moving power for machinery. 

2. The warming and ventilation ot public buildings and apartments, 
with an account of the methods which have been empto)ed most success- 
fully for ensuring a healthy state of the atmosphere. 

3. An account and diawiugs of the original construction and present 
state ot the Plymouth breakwater. 

4. The ratio lrom actual expenment of the velocity, load, and power, 
of locomotive engines on railways ; 1st. Upon levels; 2nd. Upon inclined 
planes. 

°5. Drawings, description, and account of the principles of Iluddart’s 
rope machinery at Lunehouse. 

6. Sewerage of Westminster. 

7. Drawings and description of the shield of the Thames tunnel, with 
an accutate account of the method by which it is advanced and worked.! 

* Athen® urn, No. 494. f Railway Magazine, No. 21. p 
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J • SOCIETY OF ARTS. 

()\ June 12. the annual distribution nfthc rewards given by this 
Society took place at tin* Hanover-square Rooms. J J is Grace 
the Duke of Sutherland presided. Right) dive rewards were dis- 
tributed : --of these, twenty-two were in the class Mechanics, and 
other practical arts; eight in the Fine Arts — amateurs’ copies ; 
ten for original ; a like number tor artists’ copies ; and thirty- 
fix e tor originals. Kiiteen of the Mircessful < nmpetitora were 
young ladies. The following is the list in Mechanics; and we 
may here remark, that those distinguished by asterisks are 
considered the mo$t important •— 

* To Mr James Rum, J9, llare-^treet, Bethnal-green, tor hi-, instru- 
ment for drvmg -ilk in the loom, the silver His meti.il and five pounds. 

To Mr. William Webb, 2(>, Wood-street, Spitalfields, and to Mr. Ceorge 
East, o, Turner \s-squnre, I|o\ton New loun, for their unproved Jac- 
quard machine tor weaving figured velvets, two -liver His medals. 

To Mi, Hear) Chapman, ot tin* Koval Docky.ud, Woolwich, tor his 
improved cross. tree lor -hips ot war, the silver med d 

* To Mr. J. Brown, (Jorkbeg-Cbw ue, for lu» dredging machine, foe 
pounds. 

* To Mr. James Marsh, of the Koval Arsenal, Woolwich, tor hi- per- 
cussion tubes tm slops’ caumgri, the silvan mtdai. 

* To Mr J. Km Mon, ot the Koval 1 >uckv ard, "Woolwich, tor his 
blow -oil ptpe lor marine steam-engines, the silver medal 

To Mr. 1-aac Dahls, Masbro’ near Rotherham, tor his safe-plug for « 
steam boiler, the silver m^dal. 

To the same, hir his cu*t*iron wheel for bicomotive carriages, the silver 
imalal. 

To Mr. (i A. Patterson, 21, Coppice-row, Clerkenwell, for his repeat- 
ing motion loi a qunrtei clock, the silver medal and ten pounds. 

To tin* same, lor his vertical escapement tor pocket watches, five 
pounds. 

To Mr. H. Mapple, (59, Red Lion-street, Clerkenwell, for his escape- 
ment for timepieces, five pounds. 

To Mr. T. Cole, 29, Cpper King-street, Bloomsbury, for his clock 
escapement and self-adjusting pendulum, the silver medal 

To Messrs. C and J. Mac Dowall, 21 , Church-Mreet, Kensington, for 
their centripetal dial-plate for clocks, (he silver Isis medal. 

'to W. Talbot Agar, Esq, Kim Lodge, Camden Town, for his instru- 
ment tor turning over the leaves of a music-book, the silver Isis medal. 

To Edward Mammatt, Esq., Ashy-de-la-Zouch, for his writing appa- 
ratus for the use ol the blind, the silver medal. 

To Mr. W. Juggins, 22, James-street, Covent-garden, for his scale- 
weights ot porcelain, the silver Isis medal. » 

i Mr. James Sperring, Duke-street, Bloomsbury, tor his method of 

t inclosing sliding-doors, the silver His medal. 

^ 1° Mr. Charles Arundel, H, (Heat Mitchel-slreet, 8t. Luke’s, for his 

improved router, the silver Isis medal. 

* lo Mr. Andrew Ross, 1J, St. John s-square, for his adjusting 
object-glass lor a compound achromatic microscope, the gold Isis medal. 

* J ° Mr T. Slacks, Langholm, lor lus method of building an obelisk 
without scaffolding, the gold Isis Medal. 
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• To Mr. Richard Jon pm, 7 3* Leman-slreel, for his improvement in 
the apparatus for raising and lowering the diving-bell, the silver medal.* 


BUILDING UNDER WATER. 

Mr. William Bush, of Wormwood-street, London, surveyor 
and engineer, has patented the following for improvements in the 
apparatus for building and working under water. 

This invention relates. First , to the means and apparatus for 
building or constructing the foundations ot light-houses and other 
buildings below the surface of the water; 8<o'jndly, in the mode 
of supplying air to diving-bells ; and. Thirdly , in the mode of 
supplying air to persons working under water by the aid of div- 
ing-dresses; which improvements are also applicable for descend- 
ing underwater for various purposes, such, lor instance, as the ex- 
amination and ascertaining the position of objects below the surface 
of the water: and also by the application of an air-belt to diving- 
dresses to facilitate the rising of the diver or regulate his descent; 
and, further, in the application of a compass within the helmet 
of a diving-dress, by which means the diver may see in which 
direction he is moving, and thus ascertain the position of any 
object below the water. r 

The first part of the invention relates to building light-houses by coni- 
cal framing of wood, shod with iron, and connected with iron caps and 
bolts. 

The patentee then proceeds to describe the manner of using the appa- 
ratus. Supposing it i> determined to have three cones lor the constructing 
the foundation ot a particular light-house ; th^ cont-s being prepared and 
joined, are to be lowered, and the shod part will penetrate the sand to a 
considerable depth; and the lower part ol the cone will, when the water 
is pumped out, form a water-joint, and I or the most part prevent the wa- 
ter penetrating to the interior of the cone. The inner suriace is then to 
be filled with masonry of granite to the height required, and on this 
foundation is to be built the light-house. But, as the invention relutes only 
to the mode of combining and using the double cones or conical frames, 
and as the means of lading the masonry und the mode of constructing light- 
houses forms no part of the invention, no lurlher description will be re- 
quired, they being well understood. The loundation ol the light-house 
being built, the cones may then be removed ; and in order to facilitate this 
operation, the hoops which bring the parts of the cones together are each 
made of two or more pieces combined b} bolts and keys, which being re- 
moved, will allow of the parts ol the cones separating and floating ; and 
in order to accomplish this, divers in diving-dresses descend, and first re- 
*ftaove the keys ol the hoops, and of the flunges of the external cone, by 
which each part of that cone will separate, and the sand filled into the 
space will fall away from the inner cone, and allow of the keys of the 
hoops and flanges being got at and removed. 

The second part of the invention consists in applying one or more 
pumps within a diving-bell, in order that the workmen descending therein 
may Keep up the necessary supply of air for their use, in place of having 

* The Literary Gazette, No. 1065. 
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ih© air forced down, from above as heretofore practised. In order to ac- 
P ft rt of the invention, one or more pumps are fixed in con- 
f l ° n W i -* a - n air *P‘P e > which is to be supported ubove the water’s sur- 
ho ^mnaended that two, three, or more air-pumps, should 

nnmi , a * n ; ae bel1 «nd connected to the air-pipe, so that in case either 
uplSe sup^ * -° Ut °^ r(ier > there always be one or more to keep 
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Fig - . l f shows a sketch of this part of the invention. 

The third part ol the invention consists n» combining’ n pump with n 
diving-dress or helmet, whereby the diver can at all time-., bv working the 
pump, obtain a lresh suppiv o! air from above ; a ml in order to render 
th rt constant operation oi pumping unnecessary, the pump is inclosed in 
an air-tight vessel or receiver, into which the air enters from the pump ; 
consequent!}, by filling thi* vessel occasionall} , the diver may perform 
the work for which lie descend*, or make such examination oi objects 
below the surface of the water us maj be desired. 

Fig. 2, shoA>a front view Fig. .‘1, a side view; and, 

Fig. 4, a plan of apparatdv, having the improvements applied thereto; 
the outline representing a man in a water-tight diving-dress and helmet, 
which is of two part*, jacket w ? ith helmet and trousers combined bv the 
hoops, a, a , and screw*, as i* clearly shown in the woodcuts : A, is an air- 
tight vessel of copper, or other suitable material containing an air pump 
c, c, are handles moving on an axis, at r/, //, w inch are supported b} the 
standards, e, e, affixed to the plate or bottom ot the air-ve,**el, as is clearly 
shown: f,/\ are two connecting-rods attached at one end b) pin-joint* to 
the levers, c\ c% affixed to the axis, 1 1 , and the connecting-rods are at* 
tached at their other ends b} pin-joints to the curved cross head, />, the 
cross head being affixed to the piston-iod of the mr-pump, which lod work' 
through a stuffing-box formed on the upper part ol tne air-vessel. Hy 
this means the pump withm maj he worked hy the diver when below the 
waiter : A, is a waterproot flexible pipe, being kept to its figure b} a 
spiral coil ot w ire, as is well understood. This pipe, A, i* th^ air-supply 
pipe, the upper part of which is kept above the water’s surface bj a buo}, 
or other suitable means; and such i* the case with respect to t he exit- 
pipe, i, w hich is of like materials to that at / 1 , a'.d is also supported above 
the water’s surface b> a buoy or other mean*. The pipe, A, is connected 
hy a suitable passage with the air-vessel, as is shown in the drawing, and 
the pipe, t, is connected with the upper part of the helmet : /, is u stop- 
cock on the pipe, i, by which the diver can regulate the quantitv of air 
which shall escape: A, is another flexible pipe, which is connected with 
the air-ves*el by a suitable passage, as is clearly shown in the drawing, 
and to the diving-dres.* * ///, is u stop-cock by which the air inn} be stopped 
off* from, or permitted to flow to, the helmet through the pipes, k,/t, 
there being a three-way cock, o> connecting the pipes, k and n , und also 
connecting the pipe, w'ith the air-tight belt, p . Thus, when the handle 
of the cock, o, is upwards, the air is flowing, from w<, to the helmet, but 
not into the belt, p ; and when the handle of the cock is dowriwoirds, t,he 
air flows, from m> to the belt, p ; the effect of wdiich will be, that the belt 
will become inflated, and cause the diver to float to the surface of the 
water. And in order to supply the diver with air, q is a cock connected 
with belt />, and the diving-dress ; on opening that cock the air will flow 
from the belt,/?, to the dress, and if the handle of the cock, o, be raised 
ripwnrds, the air in the belt, p , would quickly pass away, and the diver 
would again descend. By this means, the diver has great command of 
his rising and sinking in the water, and of supplying and regulating the 
supply of air : q, is an opening in the helmet of the diving-dre<s, which is 
closed by the cover, A, which screws on to the opening ; within which is 
suspended a small compass, so as to retain its horizontal position.* 

* Abridged from the Repertory of Patent inventions, No. 42. 
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* CONCRETE SEA-WALL — GROINS. 

The following is a Description of the Concrete Sea-wall at 
Brighton , anddhe Groins which defend the Foot of it, by Lieut.- 
Colonel Reid. This paper sets at rest the erroneous opinions 
formed by many builders, that mortar could not be made with 
sand from the sea-beach, or sea water, as it would not set : it 
appears from the Report before us, that both were used, and 
with complete success. It is scarcely known to what extent con- 
crete may be advantageously used ; # we feel convinced that it 
might be introduced for every variety of building, and with great 
economy, particularly near rivers, where clean ballast can be ob- 
tained, or near gravelly soils (the gravel should be washed, to 
clean it from alluvial impurities) : in such situations concrete 
might be introduced at one-half the cost of Brick, and have the 
appearance of stone. Mr. Barry has very successfully introduced 
it in the new front of the College of Surgeons, Lincoin’s-inn- 
fields, also the front of a house in Pall-mall. Mr. Ranger has 
built a small church with concrete, also several docks, wharfs, 
and numerous other works, and in the sea-wall at Brighton, with 
great success, as appears by the Report before us. 

The portion of the conct%te sea-wall now constructing at Brighton is 
3,000 feet in length ; and this portion, together with what is already 
finished, will make a length of about 2,000 yards of wall, the whole con- 
structed of the sand atul shingle from tjie beach alone, cemented by a 
water-lime from the neighbourhood, and mixed up with salt-water, the 
water having been taken from the Sea itself, until it was found more con- 
venient to sink wells immediately at the back of twe wail, where some fiesh 
water becomes mixed with the salt. 

The section of the wall is two feet and a half thick at the top, upright 
at the back, without counterforts, and battering in the front with a slojm 
equal to oue-third of the height. The foundation goes down to the chalk, 
and from the bottom to the top it will, in one part, be seventy feet high, in 
many, forty feet. 

The lime is not ground, but slaked at the work, as it is going to be used, 
and 6rst mixed by hand with three parts of sand. It is next wheeled to 
a plug-mill, and then intimately mixed with three parts more of shingle, 
after which it is wheeled away and thrown upon the wall. In its semi-fluid 
state, it is retained by boards ledged together. The wall being backed up 
as it proceeds, the rear ledges are easily supported by stiuts. To retain the 
front ones in their places, ties are used, made of saw-plate iron, in strips 
passed thtough the boaids, and keyed at the outer end. At the inner end, 
long iron needles pass through holes m the strips of saw- plate, and pm 
them to the ground. These needles and strips are easily diawn out, and 
used again as the work proceeds. The surface sets the second day, and in 
ten days the ledged hoards may be removed. 

The lime used in ihe concrete wall is taken from a pit near Bycombe, 
eight miles north of Brighton, and is a weak- water lime. The lime used 
for a row, of houses now building of concrete, at Bnghton, is from the pit 
of Southeram, near Lewes, and is also a water-lime. According to Mr. 
hfantell (who has so long studied the geology of the south-east of Eng- 
land)| both these pits are in the strat% of chalk-marl, lying under the 

C 
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lower chalk formation ; and it is to be found at the northern escarpments 
of the South Downs, and the southern of the North Downs. These two 
limes are similar to the Dorking and the Hailing ( near Rochester) limes; 
and it will be interesting to ascertain whether all the limes burnt from the 
same stratum have the same property. 

It has been stated above, that the gieat sea-wall (at least in its new state) 
cannot resist the beating of the surge against it; and that its security de- 
pends upon the system of groins m its front. It is however deserving of 
remark, that some of the same concrete has been used near low- water mark, 
to fasten some piles at the lower extremity of one of the glows, which were 
loosely placed in large boles in the chalk bed of the sea. and which con- 
crete was pouted in, in its usual semi-fluid state The' place where it is, is 
almost always covered by the sea; yet it has become so hard that it re- 
sembles rock, and it was not found practicable, on examining it, to detach 
a single pebble from the mass without piocurmg iron tools. 

Another trial of laying this concrete under sea-water ha* been success- 
fully made at the outer end of the Brighton chain-pier. Some time back, 
large artificial stones of concrete made ol the By combe lime were 
moulded, and after being allowed to harden on shore, they were placed 
at the feet of the outermost set of piles ot the Brighton chain pier, to 
aid in securing them. 1 hese also have become very hard, and are now 
encrusted with shell-fish ; whilst the chalk thrown in at the same place 
is soft and pulp}, and evidently wearing by tin* action ot the sea, 

These experiments led Mr. Wright, late surveyor to the Brighton Com- 
missioners, and now employed upon the Dover Hallway, to propose to 
construct a substantial groin of concrete, to be coped with stone, and 
having *ides with gradual slopes. The Brighton Commissioners have 
not authorised this trial, however, to he made, wflich is to be regretted. 

The contract price of the concrete in the great wall is fourteen shil- 
lings for each square reduced to lourteen inches thick, the Brighton 
mode of measuring, which is equal to three shillings mid lourpence a 
cubic yard. 

The following paper by Lieutenant Luxrnore, giving a De- 
scription of the Groins used on the Coast of Sussex for prevent- 
ing Encroachments by Sea , is instructive to the Engineer. 

A short Description of the Use and Construction of Groins. 

Agroin is ft frame of wood-work, constructed across a beach, between 
high and low water, perpendicular to the general line of it, either to re- 
tain the shingle already accumulated, to recover it when lost, or to accu- 
mulate more at any particular point. 

The component parts of a groin are piles, planking, land-ties, land-tie 
bars, blocks, tail piles and keys, and screw-bolts. 

The length of a groin depends on the extent, and the requisite strength 
ofjts component parts on the nature, ol the beach on which it is to be 
constructed. 

Those at Eastbourne, on the const of Sussex, of which the following ix 
more particularly a description, ure from 150 to 250 feet in length ; and 
the beach at that place being very rough, consisting of coarse heavy 
shingle and large boulders, they require to be composed of proportion- 
ably strong materials to resist its force. 

The piles are from twelve to twenty-five feet iSng,] and, eight by 
inches and a hull scuntliog, shod with iron. 
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The planking is in lengths of eight, twelve, and sixteen feet, two inches 
and « halt thick, and with parallel edges. 

The land-ties are of rough timber, from twenty to twenty-five feet long, 
and large enough at Hie butt end to receive the bars. 

The land-tie bars are thirteen feet six inches long, and twelve by five 
inches scantling. 

The land-tie bar blocks are about two feet long, and of the same scant- 
ling a>s the piles. 

The land-tie tail-keys are about two feet six inches long, and six by two 
inches and a hull scantling. 

The above materials are of oak or beecfru 

The ^crew- bolts %re of inch round iron, two feet nine inches and a half, 
and f vvo feet one inch and a half long, in equal proportions. 

r IHie relative proportions o| the component parts are four piles, one 
land-tie with tail-pde> and leys, one land-tie bar with two blocks, two 
long and two short holts, about 1 HO square leet of planking, and about 
140 six-inch -pike's lor every sixteen feet in length; and the expense of 
u groin, constructed with muteriaU of the above dimensions, may be cal- 
culated at about ,'10/ tor the same length. 

Genentl Hulas observed in the Construction. 

When the object in constructing n groin, is to recover shingle, or ac- 
cumulate more, the first pile is driven at the high water mark ot neap 
tides, leaving its top level with that of spring tides. The next is driven 
at the point, on the sands beyond the bottom of the shingle, to which the 
groin i.s4o extend, leaving about four feet of it out of the beach. 

The tOL)- ot these two piles may be taken lor the general slope of the 
groin, unless the beach should he verj steep, and much curved, in which 
cuae it becomes necess, fry to follow its curvature in some degree. 

From the high-water mark of neap tides, the piles are carried back 
nearly level to that of spring tides, and as much lurther as may he con- 
sidered necessary 

The piles are driven four leet asunder from centre to centre, and so as 
to admit the planking between them alternately, and they should be surik 
about two-thirds ot their length. 

The longest piles are placed between the high-water mark of neap 
tides, and the bottom of the shingle, particularly from twenty to forty 
feet below the former point. 

The planking is. if possible, carried down to about two-thirds from the 
tops of the piles, and kept parallel with them. 

The land-ties are placed about one-third from the top of the planking, 
(supposing the latter to commence from the tops of the piles,) and their 
tails are sunk to the level of the bottom of the planking, or as nearly so 
as possible. 

The method of uniting the component parts of n groin is shown by the 
accompanjing plan, elevation, and section. 

The land-ties have, in some cases, been placed on either side alter- 
nately, in which case one-fourth more land-ties, bars, <$r c. are required 
in the construction, because it then becomes necessary for the land-ties to 
overlap. The principal reason, however, for giving the preference to 
placing all the land-ties on the westernmost side is, that when placed al- 
ternately, those on the easternmost side are, from the general prevalence 
of westerly winds, liable to be left wholly exposed ; and when in that 
state for any length of time, they are apt to free themselves from their 
tail-piles, and endanger the safety of th# groin. 

C 2 
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The planking should only be carried up to about one plank above the 
land-ties at first, and afterwards gradually completed, ns tne shingle accu- 
mulates, which should pass over it at about high-water, so ns to form it- 
self on the same level on both sides at the same time ; for when the 
planking is carried up too high at first, the shingle is removed from the 
leeward side, by the general motion of its surface, in the direction in 
which the sea is running, before it has accumulated high enough on the 
windward side to pass over and supply the deficiency, so that when it 
does pass over, the reaction of the sea on the leeward side produced by 
the then difference of level, prevents it from settling there ; and before 
this error was discovered, it Yrequentlj happened, when the wind con- 
tinued in the same quarter for any length of time, that the planking be- 
came exposed to the very bottom on the leeward side, the shingle accu- 
mulated on the windward side, passed under it, and the groin becoming 
undermined, wag soon destroyed. 

When a set of groins are constructed, they are placed from fifty to one 
hundred feet or more apart, according to their length.* 


COHESIVE STRENGTH OF BAR IRON. 

The mean result of numerous experiments on wrought-iron, de- 
tailed in the Journal of the Franklin Institute 9 made by a Com- 
mittee of the institute at the request of the Treasury Depart- 
ment of the United States. 



Specific 

No. of Experi- 

&Wngthf 


gravity. 

ments. 


in lbs. 

Missouri Bar Iron - - - - 

7-770S 

.... 22 


47909 

Ditto Slit Rods 

.... 

.... 2 


50000 

Tennessee Bar 

7-8046 

.... 21 


52099 

Salisbury, Connecticut - - - 

.... 

40 


58009 

Swedish Bar ------ 

7-4785 

.... 2 


58184 

Centre County, Pennsylvania 

.... 

.... 15 


58400 

Lancaster County, Do. - - - 

7-7400 

.... 2 


58661 

English 1 E V best patent Cable £ 

• 7 6897 

.... 5 


59105 

Ditto Do. hammer hardened - 

7 6897C?) . * 8 


71000 

Russian Bar - - - r - - - 

7-80J4 

.... 5 


76069 

1 *313 

.... 

.... 13 


84186 

PhillipsburghWire, diam. >-*190 

.... 

.... 5 


73888 

y *156 

.... 

.... 5 


89162 

Cast Steel ------- 

.... 

1 


130681 


The experiments were made at ordinary temperatures on bars of Iron, 
averaging f inch by i inch. 


NEW HOUSES OF PARLIAMENT*. 

The first contract for the commencement of the works was en- 
tered into the beginning of September: the works are to be 
executed under the joint direction of Messrs. Walker and 

* Transactions of the Corps of Royal Engineers; quoted in the Civil 
Engineer and Architect’s Journal, No. 1. c 

f Breaking weight, deducting friction of a bar one inch square* 
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Burgess, civif engineers, and Charles Barry, Esq., architect. 
Messrs. Lee are the contractors ; amount of tender reported at 
73,335/. The works to be done under this contract are the most 
important in regard to construction ; they comprehend the forma- 
tion of an embankment 886 feet in length, projecting into the 
river 98 feet before the present embankment; the front will be 
in a line with the inner side of the third pier of Westminster 
Bridge, in four feet of water at low water; the whole to be 
surrounded by a river wall, 30 feet high from the base, and 
1,141 feet in length, with a curvilinear batter, and faced with 
granite — a terracs 673 feet long next the river, and 35 feet wide, 
is to be formed in the front of the new Houses, with an esplanade 
at each end 100 feet square, and landing-stairs from the river 12 
feet wide. The foundation wall of the front of the new building, 
the length of the terrace, and 30 feet high, is included in the 
contract ; also the whole surface of the front building, which is 
to be excavated and filled in with concrete twelve feet thick, 
forming a permanent and solid foundation for the superstruc- 
ture ; a coffer-dam is to be made surrounding the works, 1,236 
feet long and ten feet wide, before they can be commenced. 

The following are the particulars of the construction : — The 
coffer-dam is to be firsHnade by dredging a trench in the bed of 
the rivqj\ in the form of a segment of a circle, 27 feet wide, and 
8 feet deep in the centre, which is done to allow the piles being 
driven the more easily ; two parallel* rows of guide or main piles 
of whole timbers wilfthen be drove at five feet apart, leaving a 
width of nine feet between them transversely : to these piles 
will be fixed three tiers of wailing of whole timbers, cut down 
and bolted together, one tier to be fixed at the top on a 
level with high-water mark, another level with the bed of the 
river, and the other midway ; the piles and walling are then to be 
bolted across with iron-bolts twelve feet long, forming a carcass 
for the inner or sheet piling ; the inner main piles are firmly 
braced to resist the thrust and pressure at high-water; the whole 
of the piles are 36 feet long, to be driven through the gravel and 
lqto the clay substratum two feet; the top of the clay is 28 feet 
below high water mark ; within the wailing will be two parallel 
rows of sheet piling, the outer or river side will be of whole 
timbers, and the inner or land side of half timbers. After all the 
piles are drove, the gravel forming the bed of the river between 
the piles will be excavated down to the clay, and the space be- 
tween, 34 feet high and 5 feet wide, will be filled in with clay and 
puddled—there will be fender or guard piles at 10 feet dis- 
tance from the coffer-dam, with floating booms to prevent craft 
running against the works. After the coffer-dam is complete, 
the bed of the river will be excavated the whole length of the 
river wall, 39 feet wide and 12 feet deep to form the terrace ; the 
uront and inner waM will be 24 ft. 9 in. nigh, standing on a course 
ol concrete 1 foot thick, upon which will be bedded two courses 
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of 6 inch stone landings ; the lower thickness of the wall will be 
7 ft, 6 in., and the top 5 feet, with counterforts 16 feet apart, 
3 ft, 9 in. wide by 3 ft. 4 deep ; the back of the wall will be 
carried up perpendicular, and the front will be faced with granite, 
laid in horizontal courses 2 feet thick, with bond-stone 4 feet 
thick, and 6 It. 6 in. apart; the face of the granite will form a 
curvilinear batter of 2 ft, 6 in. in 2*2 feet. At 30 feet distance 
from the inside of the river wall will he built the front wall of the 
new building, which is to stand on a foot of concrete, with two 
courses of 6 inch stone landing ; the lower part of the wall is 
Oft 4 in. wide, and the top 4 ft. 6, and 24 ft. 9. high. Between 
this wall and the river wall a space, 30 feet wide, 673 ft, 6 in. long, 
and 27 feet high, will be filled in solid with concrete to form .the 
terrace ; the foot of the river wall will be protected by sheet 
piling of whole timbers 8 feet long, with a walling along the top 
bolted with iron-bolts, 6 feet long and 4 feet apart, with screws 
and nuts let into the stone-landings of the footings ; the river wall 
to the front and side of the esplanade will be I foot 2 inches, and 
2 ft. 3 in. thicker than the terrace wall, and the whole surface of 
the esplanade will be excavated and lifted in with a solid bed of 
concrete 20 feet thick.* 


VAST STEAM SHIPS. 

We have inspected the new steam-ship fitting out for conveying 
passengers between London and Hull, named the // 'illiam IVil- 
berfvrce , lately launched from the building-lard of Messrs. Cur- 
ling and Younge, at Limehmise, We do not remember having 
seen a liner or more perfectly formed steam ship ailoat ; her 
length over all, exceeds 200 feet, and her extreme breadth 
athwart the paddle-boxes 46 feet. When we inspected her the 
draught of water was only seven feet six inches, but without 
coals or water in the boilers. 

We were much pleased with her engines, manufactured by 
Messrs. Hall of Hartford, and which are now being fixed on board 
in the East India Dock : we understand that they are the largest 
marine engines that have been put on board any vessel in the 
River Thames, and are only second in size to the engines 
which are now being manufactured for the new steam-ship 
building for the American trade, each of the engines of the 
W illiam Wither (owe are of the computed power of 144 horses, 
haring a stroke of six feet, and paddle-wheels 24 feet in diameter, 
and eight feet six inches wide. The two foundation plates upon 
which the machinery stands are each 26 feet long, and 5 feet 
9 inches wide, with deep feathers or flanehes and condensing 
chambers, all cast in one piece, and weighing between 11 and 
12 tons. The forged work of the shafts and cranks is excellent, 
and from their magnitude such as could only have been accom- 
plished by the powerful machinery as possessed by the house 
* Civil Engineer and Architect's Journal, No, 1. 
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who supplied^kem, the Messrs. Acraman, of Bristol. The en- 
gines are provided will* three cylindrical boilers, 25 feet in 
length, with interior cylindrical tubes or flues, the whole com- 
plete weighing between 50 and 00 tons. The chimney is of a 
novel construction, being inclosed in a jacket, forming an air- 
tight casing throughout its entire height, the space between the 
funnel and casing serving the twofold purpose of receiving the 
surplus steam from the safety valves, and thus dispensing with 
the ordinal y waste steam pipe, and of keeping the interior of the 
chimney at it high temperature, and thereby increasing the 
draught through y. without that excessive and unsightly enlarge- 
ment of its dimensions which would have been necessary on the 
ordinary construction. It also prevents the possibility of the 
sails or rigging of the vessel coming in contact with the chimney. 
The total weight of the boilers, engine, water, and complement 
of coals for the voyage, is estimated at 310 tons. We should 
have stated, that the engines, besides being provided with every 
precautionary contrivance against tire, bursting of boilers, and 
other casualties, are also titled with Mr. Samuel Hall’s, (of 
Basford,) patent condensers, which have been in successful ope- 
ration in the Hercules and other steam-ships for nearly two years, 
and have fully answered the important purpose intended — that 
of supplying the boilers of marine engines with pure distilled 
water, Svstead of salt or muddy water, which on the ordinary 
plan is unavoidable, by which process the internal parts of the 
engines are not exposed to the corrosive effect of the salt injec- 
tion water and suit vapour as with the common injection engine, 
and thus their durability as well as that of the boilers is greatly 
increased, while a more perfect performance of the engines is 
obtained with a diminished consumption of fuel. 

We are indebted to Mr. Francis Humphreys fora view of the 
engines, under whose able directions they have been constructed, 
Mr. Humphreys also exhibited to us a model of an ingenious in- 
vention which he has lately made, for avoiding the possibility of 
marine boilers being deficient of water, or of their injurious ex- 
pansion by the sudden shutting oiT the steam from the cylinders, 
so* frequently occurring in navigating the river, or itt going in 
and out of harbours, which causes serious injury to the boilers 
by straining the rivets, and opening the joints of the plates. The 
apparatus also renders explosion from under-presstire next to 
imposible: we shall at some other time give a description of this 
important appendage to steam boilers. # 

■The Great l Water n steam-sliip has just come into the East 
India Dock, to have her engines put on board ; her build is of 
beautiful proportions, with a round stern. She was built at 
Bristol; her tonnage is calculated at 1,300 tons; she is to have 
two marine engines of 200 horse power each ; the cylinders are 
inches diameter* and to have four boilers. She is intended 
to trade between London and New York.. 
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The Victoria steam-ship, now building by Messrs. Curling and 
Younge, is the largest steam-vessel built in this country, and is 
intended for the same trade as the Great Western; her length 
on the water-line 230 feet: she draws when unloaded, 11 feet, 
when loaded, 13 feet; breadth of beam, 40 feet, depth of hold 
28 feet ; breadth, including paddle-boxes, 69 feet ; her tonnage 
is estimated at 1 ,800 tons ; she is to have two steam-engines of 
230 horse power each; the cylinders are 78 inches diameter, 
paddle-wheels 30 feet diameter. Estimated to cost, including her 
engines, 100,000// 


ELECTRIC TELEGRAPH. 

A model to illustrate the nature and powers of this machine has 
lately been exhibited to the Edinburgh Society of Arts. The model 
consists of a wooden chest about live feet long, three feet wide, 
three feet deep at the one end, and one foot at the other. The width 
and depth in this model are those which would probably be found 
suitable in a working machine ; but it will be understood that the 
length in the machine maybe a hundred or a thousand miles, 
and is limited to five feet in the model merely for convenience. 
Thirty copper wires extend from end to end of the chest, and 
are kept apart from each other. At one end (which, for distinc- 
tion’s sake we shall call the south end) they are fastened to a 
horizontal line of wooden keys, precisely similar to those of a 
pianoforte ; at the other, or north end, they terminate close to 
thirty small apertures equally distributed in six rows of five each, 
over a screen of three feet square, which forms the end of the 
chest. Under these apertures on the outside are painted m black 
paint upon a white ground the twenty-six letters of the alphabet, 
with the necessary points, the colon, semicolon, and full point, 
and an asterisk to denote the termination of a w ord. The letters 
occupy spaces about an inch square. The wooden keys at the 
other end have also the letters of the alphabet painted on them in 
the usual order. The wires serve merely for communication, 
and we shall now describe the apparatus by which they work. 

This consists, at the south end, of a pair of plates, zink and 
copper, forming a galvanic trough, placed under the keys; and 
at the north end of thirty steel magnets, about four inches long, 
placed close behind the letters painted on the screen. The 
magnets move horizontally on axes, and are poised within a flat 
ring of copper wire, formed of the ends of communicating wires. 
On their north ends they carry small, square bitk of black paper, 
which project in front of the screen, and serve as opercula or 
covers to conceal the letters. When any wire is put in commu- 
nication with the trough at the south end, the galvanic influence 
is instantly transmitted to the north end ; and in accordance with 
a well-known law discovered by Oersted, thg magnet at the end 
• Civil Engineer and Architect’* Journal, No. L (October.) 
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of that wire instantly turns round to the right or left, bearing 
with it the operculum of black paper, and unveiling a letter. 
When the key A, for instance, is pressed down with the finger 
at the south end, the wire attached to it is immediately put in 
communication with the trough ; and, at the same instant, the 
letter A at the north end is unveiled by the magnet turning to 
the right and withdrawing the operculum. When the finger is 
removed from the key it springs back to its place ; the commu- 
nication with the trough ceases ; the magnet resumes its po- 
sition, and the letter is again covered# 

Thus, by pressing down with the finger in succession the keys 
corresponding to any word or name, we have the letters forming 
that word or name exhibited at the other end — the name Victoria, 
for instance, which was the maiden effort of the Telegraph. I n the 
same way we may transmit a communication of any length, using 
an asterisk or cross to mark the division of one word from an- 
other, and the comma, semicolon, or full point, to mark breaks 
in a sentence, or its close. No proper experiment was made, 
while we w r ere present, to determine the time necessary for this 
species of communication ; but we have reason to believe that 
the letters might be exhibited almost as rapidly as a compositor 
could set them up in tvf)es. Even one-half or one-third of this 
speed, Aiowever, would answer perfectly well. 

Galvanism, it is well known, requires a complete circuit for its 
operation. You must not only carry a wire to the place you 
mean to communicate with, but you must bring it back again to 
the trough. Aware of this, our first impression was, that each 
letter and mark would require two wires, and the machine, in 
these circumstances, having sixty wires instead of thirty, its bulk, 
and the complication of its parts, would have been much in- 
creased. This difficulty has been obviated, however, by a simple 
and happy contrivance. Instead of the return wires extending 
from the magnet back to the keys, they are cut short at the dis- 
tance of three inches from the magnet, and all join a transverse 
copper rod, from which a single w ire passes back to the trough, 
aud serves for the whole letters. The telegraph, in this way, re- 
quires only thirty-one wires. We may also mention, that the 
communication between the keys and the trough is made by a 
long, narrow basin, tilled with mercury, into which the end of 
the wire is plunged when the key is pressed down with the 
finger. 

The telegraph, thus constructed, operates with ease and accu- 
racy, as many gentlemeu can witness. The term model, which 
we have employed, is in some respects a misnomer. It is the 
actual machine, with all its essential parts, and merely circum- 
scribed as to length by the necessity of keeping it in a room 
of limited dimensions. About twenty gentlemen, including some 
of the most eminent men of science in Edinburgh, have sub- 
scribed a memorial, stating their high opinion of the merits ©f 
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the invention, and expressing their readiness to' act as a com- 
mittee for conducting experiments upon a greater scale, in order 
fully to lest its practicability. This ought to be a public concern. 
A machine which would repeat in Edinburgh words spoken in 
London, three or four minutes after they were uttered, and con- 
tinue the communication for any length of time, bv night or by 
day, and with the rapidity which has been described — such a 
machine reveals a new power, whose stupendous effects upon 
society no effort of the most vigorous imagination can anti- 
cipate.* « 


HYDRAULIC TELEGRAPH. 

A novel and ingenious method of conveying intelligence from 
one place to another has been lately invented by Mr, Francis 
Wln.shaw, of South Square, Gravs-mn, m which place there is 
now a model of the contrivance. The principle on which the 
process is carried on depends on the well-know n fact of v\ater 
always finding its own level, (unless some circumstances where 
operated upon by suction, &o.,) or, in other words, of every part 
of a stream of water, when left to its natural tendency, con- 
tinuing to be equidistant from the centre? of gravity. 'Hie inven- 
tion is worked by the rising or depression ot water, and, is there- 
fore appropriately called the “ Hydraulic Telegraph.” 

The detail of it is as follows : — It is proposed to place station* 
houses at various distances, from 20 to :i0, Jo, or 50 miles apart, 
the distances to depend upon the nature of the ground to be tra- 
versed, as to its being a level or an unequal surface. From the 
termini of the line, to which the communications are to be made, 
and of course through the station houses, leaden pipes are to be 
laid dow n at a distance of about five feet from the surface of the 
earth, in these pipe* there is always to be a sufficient supply of 
water. At the termini , say London and Liverpool, and at each 
station, pipes are to extend from the main pipes into a proper 
apartment, and an apparatus of glass pipes to be placed at the 
extremities of them. These glass pipes will be perpendicular, 
and placed upon a table of figures, which figures by means of a 
vocabulary or dictionary, are known to represent certain words, 
and are interpreted by reference to the dictionary, or to the 
knowledge of their signification, which will arise from memory 
or practice. 1 Jy cocks fixed to the pipes at each station and at 
the termini , the water in the pipe$ can be heightened or lowered 
in such a manner as may be required to enable the v\ater in the 
glass pipes to rise or fall, so as to bring the upper surface imme- 
diately opposite any figure on the table that may be necessary to 
represent the correspondent word or syllable or sentence in the 
dictionary. The water rising or falling in the glass pipe instan- 
taneously, and by the principle of always finding its level, rising; 

* Scotsman; quoted in the Mirror, No, 866, 
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or falling at tbe*pipes at the corresponding stations in a space of 
time incredibly rapid. By this means the communication is 
made from one station to another with the greatest accuracy and 
velocity, and with little danger of disarrangement. 

Another detail of the same principle, which is appended to the 
model of this contrivance now exhibited at the office of Mr. 
Wlnshaw, is the use of cylinders at the extremity of the pipes at 
the stations, in which cylinders are floats, to one of which floats, 
in one contrivance, an upright piece of wood is fixed, which 
operates upon a transverse horizontal^mdex traversing a sextant 
table, on which ike figures representing the words are marked ; 
and on a float in another 03 hnder an upright index is placed, 
having a small, horizontal piece of wire pointing to figures on an 
upright oblong table. 

These last two methods are elegant and ingenious, but do not 
perhaps, at least as far as can be discerned at a first and cursory 
inspection, materially improve the machine. The pipe of the 
model nmv in operation, extends from a ba'k room in the office 
of the inventor through a larger room, and into a third apart- 
ment. The pipe is about half an meli in diameter, a dimension 
said to be large enough for the actual plan, convoluted and 
twisted in many folds, fci order to render the distance through 
the pip# as long as possible. At each end of it corks to regulate 
the water, and upright glass pipes, such as have been described, 
with tallies of figures, are aflived, in which the water mounts 
and fails ()> the regiftalion of the cocks, the surface pointing to 
the figures on the tables, as meiniry or spirits of wine in a ther- 
mometer points to the scale ol heat and cold. In the experi- 
ments which have been made, sentences of several words have 
been communicated vvifh the greatest rapidity from one room to 
the other, and the interpretation, although the vocabulary ol Mr. 
Wlnshaw at present has not above twelve thousand words, has 
been perfect. 

The rough estimate of the expense of a telegraph of this sort, 
including stations and contingent expenses, is ‘ 200 /. a mile. The 
invention is exceedingly curious, though dependent on a well- 
known and simple principle. It is well worthy a visit from all 
Hcientiiie persons, and from all who are interested in the rapid 
transmission of intelligence from places at great distances 
apart.* 


A NEW REFLECTING MICROSCOPE. 

By Mr. Guthrie. 

Mr. Guthrte modifies Amiri’s microscope, by removing alto- 
gether the plane speculum, and placing the object to be viewed 
in the axis of the tube. This arrangement is to the microscope 
\jhat Sir W. Herschel’s is to the reflecting telescope. In order 
* Times ; 'quoted in the Mirror, No. 870. 
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that the object may be properly illuminated, the part of the tube 
next the mirror is wholly removed, and three pillars substituted 
for it, to one of which the stage for the object is attached, and 
regulated by an adjusting screw.* 


IMPROVEMENT IN THE CONSTRUCTION OF WOLLASTON’S GONIOMETER. 
By Edward Sang, Esq., F.R.S.E., / 'ice -Pres. Soc. Arts, Teacher of 
Mathematics , fye. Edinburgh .f 

The science of crystallography has now become, on account of 
its connexion with the new subject of polarised light, a most 

f Read before the Society of Arts for Scotland, 13th April, 1836,— 
the Society’s Honorary Silver Medal awarded 7th December, 18*36, 
Report on Mr. Sang's Improved form of Wollaston.' s Goniometer. 

Your commitee have examined carefully Mr. Sang'* addition to the 
goniometer, which consists of a plane mirror capable of being adjusted, 
no that the plane ol reflection shall be perpendicular to the axis of the 
instrument. 

Instead of bringing the image of an object (such as the bar of a win- 
dow) reflected from the surface ol the crystal whose angle is to be mea- 
sured, to coincide in direction with a second- object (such as a window 
bar parallel to the first,) Mr. Sang proposes to employ the reflection ol 
* single object Irom a plane mirror attached to the instrument/ 

This modification, though very simple, affords great facility of prac- 
tical application. Jn using the instrument in its usual iorm, the image 
of the first object (A), reflected irom the crj still, can only be brought to 
coincide in direction with the second object (B), seen by direct vision, 
whilst the instrument remains perfectly at rest : and this however distant 
either object. Alter the position ol the goniometer, and the crystal at- 
tached to it by the smallest quantity and the reflected image of A 
will be displaced from its apparent coincidence in direction with B, by 
twice the angle through whicn the reflecting surface of the crjslal has 
been shifted. The result is, that the slightest unsteadiness of the hand 
or the instrument produces some uncertainty in making the coincidence. 
By using h permanent reflecting surface attached to the instrument it- 
self, to afford a second image of A to answer the end of the object B, 
any displacement or tremor of the instrument affecting both surfaces 
equally, does not impair the accuracy of the adjustment, so that the in- 
strument in its improved lorm may be as accurately used in the hand 
(like the reflecting ciicle or sextant) as when clamped to the firmest 
table. If the distance of the object A be considerable, the adjustment 
amounts simply to making the reflecting plane of the crystal parallel to 
permanent reflecting plane secured to the instrument. 

Your committee are persuaded, from actual experiment, that this ad- 
dition to the reflecting goniometer, although so simple, is one of great 
practical consequence ; and the reporter desires to add, from his personal 
Itntfwledge, that, although only now presented to the Society, Mr. Sung 
bus employed this principle in practice for several years past. 

James D. Forbes ( Reporter). 

2 UhMay t \SZ&. * • 


* Jameson’s Journal, No. 44. 
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important branch of stereometry. Almost the only instrument 
employed in crystallographic researches, is the reflecting gonio- 
meter contrived by Wollaston ; but that instrument, in its ordi- 
nary form, is of troublesome and uncertain application. It is, 
in fact, an incomplete instrument, inasmuch as it does not con- 
tain, in its own construction, all the elements from which the de- 
terminations are to be made. Before it can be applied to the 
measurement of the inclination of two laces of a crystal, a pair 
of parallel lines must be traced at a considerable distance from 
the table or stand on which the instrument is placed, and exactly 
at equal distances from the axis of its motion. The axis has 
also to be rendered parallel to these lines ; and all this is prepa- 
ratory to the adjustment of the crystal. 1 he goniometer in 
this form is much inferior to the spindle of the turning lathe. 
It is for accurate purposes as completely a fixture as the lathe, 
and at the same time wants its steadiness and dimensions. 1 
long employed the head of my lathe as a goniometer, and, 
having obtained a graduation to single minutes from Mr. \die, 
I continue to employ it whenever the objects are of considerable 
dimensions. By measuring the height of the reflecting surface 
above the centre, as given by the tool of the slide rest, the argu- 
ment of the parallax is\eadily obtained, and thus nothing more 
is left 4o be desired than portability. By a very simple con- 
trivance, even the repetition of the angle can be obtained, and 
any error in dividing or centering the graduated limb cor- 
rected ; this addition, however, J have not found it necessary to 
adopt. 

As it may be useful <o those members who have turning- 
lathes, to know how these may be converted into accurate angu- 
lar instruments, 1 shall detail the necessary modifications. 

The first requisite is a stow motion or tangent screw for (he 
spindle. That usually adopted in the theodolite answers very 
well ; still better would be that employed by Robinson in his 
small astronomical circles. No turner of any standing can feel 
the least difficulty in constructing this for himself. The next 
thing is to obtain an accurately graduated circle. For this a 
circle of brass should be accurately fitted to some part of the 
spindle or pulley, and made so carefully that it may be re- 
moved and replaced with certainty. This must be sent to the 
dividing engine to receive the graduations. The limb on my 
lathe is 6 9 inches in diameter, and is graduated in thirds of de- 
grees ; the subdivision into .single minutes being effected !*y 
means of a vernier. As soon however as possible, J mean to 
construct a micrometer for the same purpose, because by its 
help the position of the eye in reading off may be rendered 
more convenient; and also because the edge to which the ver- 
nier applies has become considerably rounded. 

* From this addition, the lathe receives a great augmentation 
of power. It can be employed as a graduating instrument, par- 
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ticularly in cases where the graduations are to be unequal, as 
in logarithmic circles, &c. ; or it is competent to the construc- 
tion of orrery wheels, when the deviation from the mean mo- 
tions are to be shown; it is also useful, in conjunction with the 
graduations of the slide rest, for placing a series of points on it 
piece of w r ork by means of their polar co-ordinates. 1 tin d no 
difficulty in guiding my tool by such means, within the thou- 
sandth part of an inch of the required place. 

To use the turning lathe thus fitted up as a reflecting gonio- 
meter, we have, only to provide an adjusting clunk ulndi may 
enable us to adjust the position of the cry Ah I attached to it. 
The plan I adopted is this: — Being alrea i\ m possession of a 
cyliudnc chuck, with eight adjusting screws, which 1 used for 
turning pivots accurately, I took a square bar of iron and 
placing it in the chuck, well centred, turned a portion of the end 
conical: to this cone l lifted a small piece of brass with a flat 
face, on which to cement the crystal or pri.un whose inclination 
is wanted,— By means of the adjusting screws, four of who h w ork 
on one end, and tour on the other end of the square bar— the 
faces of the crystal can be rendere I parallel to the axis of the 
lathe. The first approximation can be readily obtained by caus- 
ing the reflected image of one side of til? shear to agree with the 
direct image of the other. To obtain the final and neemat*’ adjust- 
ment, the following process is adopted On the opposite wall 
of the room is fastened a paper scale, with divisions marked so 
strongly as to be perceived readily from* the lathe; s nd near 
the floor on the same wall is placed a small black circular mark. 
The image of the scale is then brought to coincide wdh the cir- 
cular spot, and the division which culminates it is noted. Turn- 
ing the lathe head half round, the reflection of the spot is 
brought in contact with the scale, and ii the same division be 
again read off no further adjustment of that face of the crystal 
is needed ; if any difference exist, one half of it is to be corrected 
by means of the screws in the dim k. To save time m alter ad- 
justments, there is then placed a distinguishing mark at the 
mean of the two readings, and this mark is ever afterwards 
compared with that at the bottom of the wall ; at least if the 
position of the lathe be not changed. If the two marks be 
placed at the same distance from the axis of the lathe, the two 
readings on the graduated iirnb will not differ from each other 
exactly by 1 80 v ; but by that + or — twice the parallax arising 
from the face of the crystal not passing actually along the 
axis of the spindle. Half the sum of the two readings then 
will be freed from the influence of parallax. The analogous half 
sum obtained from the other face of (he crystal will also be freed 
from parallax, and thus the diffidence between the two half 
sums will give exactly the inclination wanted. 

To repeat the measurements on another part of the limb, ve 
b^ve only to turn the piece of brass round on the cone to which 
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it is fitted : but as the axis of the cone is not coincident with 
that of the spindle, unless by chance, a new adjustment of the 
crystal is then needed The repetition is, however, scarcely 
called for, as the readings have always been taken nn oppo- 
sites of the limb, so as to eliminate the error m centering, while 
no errors need now a da\s be feared m a giaduation to minutes. 

This apparatus is, as rum»\ (rials have convinced me, quite 
sufficient to give the inclination of two reflecting surfaces to the 
nearest minute ; nor does it seem to me that, m order to render 
it still more precise, anything else is inquired than the addition 
of the telescope, mid the nse of more delicate graduations. Al- 
though a very convenient appendage to the workroom, it is by no 
means adapted lor the general purposes of the crystal lographer, 
who requires o portable and manageable tool. 

The manipulation of the common reflecting gonii meteT re- 
sembles that above described in every tiling but the steadiness 
and certainty of the operations; one source ol inaccuracy so 
exceeds all the rest, that it may serve at once to characterize the 
instrument; J mean the instability of the fiame which carries 
the reader: this results from the goniometer being detached 
from the two parallel lines or objects of comparison, and from 
its extieme lightness. ?Vn> change in position which occurs 
during fclie observations induces an error m the results; and 
unless particular precautions, such as fastening the instrument to 
the table, be taken, t^je measurements can never be entirely de- 
pended on. 

It is by no means difficult to obviate this inconvenience, and 
to give at the same time a compact and completely portable 
form to the common goniometer. 

For this purpose. 1 lix upon the sole of the instrument a small 
plate of brass, by means of two screws, one ot them working in 
a round, and the other m an elongated opening ; so that the brass 
|nay have a limited motion round the first, and may he clamped 
in any required position by the second screw. To this 1 afiach 
a small stage with its upper face inclined about 45 v , the particular 
inclination being of no moment, and on that face I la) a piece of 
good thin plate glass. 

Instead of bringing the reflected light of an object to coincide 
with the direct light of some other object, 1 cause it to coincide 
with that reflected from the plate glass. YV hen this coincidence 
is obtained, the one reflecting surface is parallel to the other, at 
least il we neglect the parallax. • The next coincidence will plactf 
the second plane in tlie same situation, and thus the inclination 
(will be at once obtained, provided the parallaxes in the two cases 
fare alike. 

! By means of the permanent reflector, we can make all our 
[observations on images of one object, which we can take as dis- 
|tdht as convenient ;• the coincidences will thus be more easily 
pbserved than those of one object with another. The parallax 
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can always be rendered so small as not io influence the results ; 
indeed, by using an object at the distance of* half a mile, it will 
be entirely avoided. But, even although circumstances should 
compel us to use a proximate object, the parallax can be readily 
and advantageously eliminated from the observations ; before, 
however, any observations are made, the permanent reflector 
must have its plane rendered parallel to the axis of the instru- 
ment. The limited motion of tiie brass arm enables us to make 
this adjustment. A substance with a pretty extensive and well- 
polished face is cemented to the goniometer, and the image of 
a distant object in it is made to coincide with that seen in the 
permanent reflector. The limb of the goniometer is then turned 
naif round, when, unless the adjustment happen to have been 
hit at first, the instrument, when vscd as a sextant . , by receiving 
the direct light from the object, and the twice reflected light 
from it at the same time, will not exhibit again that coincidence. 
The two images will appear in a plane passing along the axis of 
the motion, and, by the motion of the permanent reflector, one- 
half of the distance must be corrected ; the other half by the 
motion of the adjusting apparatus on the goniometer. After this, 
the operation is to be repeated until rjo error appear ; the per* 
manent reflector is then placed parallel to the axis. 

The possibility of obtaining a coincidence will now be suf- 
ficient to show that the face of a crystal is placed properly on the 
goniometer. During all these operations the instrument may 
be held in the hand like a reflecting circle, the coincidence being 
entirely indepen lent of the absolute, and depending only on 
the relative positions of the parts. Indeed, if the observer were 
provided with a silvered mirror attachable to the axis, the instru- 
ment would become an efficient reflecting circle. 

If all the observations be made on one object, that part of the 
parallax which depends on the distance of the axis from the 
point at which the reflection takes place on the permanent re- 
flector will be constant, and will influence all the readings in the 
same way, it may therefore be entirely neglected : only that, 
when the object is very near, care must be taken to use the same 
part of the surface, or to direct the eye in a fixed way in regard 
to the parts of the goniometer : this, however, only when the dis- 
tance is a few feet. The parallax, depending on the distance 
from the axis of the instrument to the face of the crystal, must, 
however, be attended to. In the direct observation this parallax 
SriU affect the reading in one wary ; in the back observation the 
same parallax has the opposite effect, so the amount of the two 
readings is freed from its influence ; and thus half the difference 
between the sum of the readings in the one face and the sum of* 
the readings in the other face of the crystal will be their inclina- 
tion. By using this process, the error of centering is entirely 
corrected ; it is, however, troublesome wh%n the crystal is fhi- 
nute, and the repetition o( the measurement by the direct mt- 
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thod is preferable, the object being taken at some considerable 
distance. 

The surface of the permanent reflector must not be too bright, 
otherwise the light from it will be too strong, and prevent the 
distinct vision of the other image. By moving the e>e a little 
backwards and forwards a position can be found which will give 
to both images the like brightness, and thus facilitate the estima- 
tion of the coincidences. 

In conclusion, I remark, that the stops affixed to the instru- 
ment, as ordinarily made, impede very much the work; on which 
account I would recommend their removal from it even in its 
usual state . 4 


BLAST-FURNACES AND FORGES. 

Mr. John Isaac Hawkins, of Pancras Vale, Hampstead, has 
patented a certain improvement in the blowing-pipe of blast 
furnaces and forges, which he describes as follows : — 

The improvement consist** in so forming lhe mouth or mouths of the 
blowing- pipe as to deliver the usual supply of air into the furnace or 
forge in a thin sheet or in thin sheets, possessing great surface m pro- 
portion to the bulk or volunj|* of the stream ot air, in order that the air 
may impunge upon and impart its oxjgen immediately into a large quan- 
tity of ignited fuel, the more advantageously to promote combustion, and 
also to avoid the comparative!) chilling effect w hich is produced by the 
pouring in of cold air in a bod) of conMdeNtUle thickness, ns is the case 
in the ordinary mode ol delivering it through a circular orifice or through 
two, three, or even four circular orifice**. 

In carrying this improvement into effect,! sometimes enlarge the com- 
mon circular orifice ol the mouth- piece or extremity of the blowing-pipe 
next to the fire to three or more times the usual diameter, and place a 
conical plug concentricall) within the same, with the apex of the cone 
pointing towards the bellows or blowing-machine, and the base of the 
cone lying even with the end of the mouth-piece towards the fire, or ljing 
a little w ithin or a little without the end of the mouth-piece, the dimensions 
of the base of the cone being such as shall leave an annular aperture or 
air passage between lhe cone and the pipe equal in area to the area of 
the # ordinary mouth-piece or to the conjoint areas of both, or of all the 
mouth-pieces, when two or more are used. By this arrangement the air is 
delivered in such a thin cjhridrical sheet, that its contained oxygen will 
find immediate access to the ignited luel, and augment the intensity of the 
heat more advnntugeously than can be effected by a thick stream of cold 
air, or by two, three, or lour such streams ; and I support and retain the 
cone in its place within the pipe or mouth-piece by means ot two pms or 
burs passed horizontally through the sides of the pipe and through the* 
sides of the cone, the pins or bars crossing at right angles the common 
axis of the cone and of the pipe ; and I also place lateral guides to ussist 
in keeping the cone concentric with the pipe, and I sometimes elongate 
the two holes in the cone, so that the cune may slide a short distance 
across the pins in the line of the common axis of the cone and of the pipe, 
uppn being moved by a Jever having its fulcrum in or near the side of the 

* Jameson’s Journal, No. 44. 
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pipe, one arm of the lever projecting outwards fron ihe pipe, to which 
arm the power may be applied, and the other arm within the pipe reach- 
ing to the apex ol the cone where it takes hold of a link affixed in any 
common manner to the apex of the cone. The lever, on being moved on 
its fulcrum by its outer arm lengthwise of the pipe, will enlist* the inner 
arm to move the cone in the line of the common axis ol the cone and of 
the pipe. And I sometimes make the extremity of the month-piece sur- 
rounding the ba>e ol the cone a little conical, enlarging outwards towards 
the fire, w hereby the {sliding of the cone in the common axis will enlarge 
or diminish the area ol the annular aperture, according as the sliding 
cone is carried towards or from the tire. And I sometimes c.irry the in- 
vention into effect by making the blowing pipe with two or nioie branches, 
each branch terminating in a rnouth-piece having a long narrow orifice 
delivering the air into the furnace or forge, in a thm broad sheet, the 
conjoint aiea< ol all the oblong orifices being equal to the area of the 
single circular orifice as commonly used. And m the case of a blast- 
furnace, whether ol the large kind for smelting ot iron, or of the smaller 
kind called a cupula in which cast-iron is melted ; 1 distribute the mouth- 
pieces mound the furnace, so as to deliver the thin broad sheets of an into 
the fire at nearly equal distances. And in the case ol a forge I distribute 
the mouth-pieces at equal distances along the fire according to the length 
required to be heated, and J place the greatest dimensions of the orifices 
vertically, and make them of such a height as shall the most effectually 
blow r up a fire of the altitude required. Art! I sometimes make use of 
five or more mouth- pieces with circular orifices, but although they are 
much superior to a less number, I do not deem them so advartVageous as 
the oblong form hereinbefore described. And I declare that 1 lay no 
claim to the mode hereinbefore described of sliding the cone within the 
mouth-piece, nor to the application of two, three, or four mouth-pieces 
with circular orifices. But. 1 do claim as the invention, the enlarged 
mouth-piece, withm which is placed concentrically a conical plug, ol such 
dimensions at the base as {.hall leave an annular aperture lor delivering 
the air into the fire in a thin cylindrical or conical sheet, as hereinbefore 
particularly described ; and I also claim the application of two or more 
mouth-pieces with oblong orifices lor delivering the air into the furnace 
or forge in thin and broad sheets. And finally, 1 claim the application 
of five or more mouth-pieces with circular orifices for the purpose of 
greatly increasing the suriace of the stream of air in comparison with its 
volume.* 


MANUFACTURE OF CAOUTCHOUC FABRICS. 

Mu. C. Nichols, of Lambeth, has patented certain improve- 
ments in preparing and manufacturing caoutchouc, the outline of 
which he thus describes : — 

The invention relates, 

c First, to making caoutchouc thread from caoutchouc, ground 
and pressed. 

Secondly , to improvements in machinery, whereby I am enabled 
to cut tapes or sheets of caoutchouc into a number of threads at 
one time, whether such tapes or sheets be obtained from ground 
caoutchouc, or from bottle or other caoutchouc. 

* Repertory of Patent Inventions, No. 44. 
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Thirdly, the invention relates to the cutting of thread from the 
external edges of a series of discs of caoutchouc, each of them 
being of the intended thickness of the thread. 

Fourthly, the invention relates to spirally twisting caoutchouc 
threads, with threads of cotton, silk, and other fibrous n aterials, 
in such manner as to give a protection or guard, to the caoutchouc 
thread in the process of weaving. 

Fifthly, the invention relates to a mode of making fabrics water 
and air proof, by the aid of caoutchouc, without the necessity of 
tirst bringing such substance into a state^of liquid solution. 

Sixthly , the invention relates to a* mode ot weaving ornamental 
elastic webs or fabrics. 

Seventhly, in the application of caoutchouc to book-binding, 
for combining the leaves thereof in place of sewing, and also for 
covering the backs and covers thereof, hereafter described. 

Accnidmg to the ordinary practice of manufacturing caoutchouc 
info thread, that de>eiiption of caoutchouc is employed which 
comes over to this country in the form of bottles ; and in order 
to out and form the same into thread tor weaving purposes for 
making elastic fabrics fherelrom, the workman takes a bottle 
of caoutchouc, and cuts off the two ends, then draws the bottle 
on to a roller of wood, amUhe cylinder of caoutchouc is cut from 
end to eiuL in a spiral direction, producing a narrow thin tape 
or sheet or caoutchouc, which is cut into threads by a succession 
of longitudinal cuts, by means of a circftlar revolving cutter, or 
knife; these threads art* then what is called “spun,” that is, 
they are consul*’! ably drawn out, and wound on to a reel, 
where they remain for some length of time, and become set, and 
iiave little, if any elasticity. And there has been thread produced 
from that description of caouti hone, which conies to this country 
in the form of blocks, for which purpose it is necessary to obtain 
the best qualities of block caoutchouc, such as are of close tex- 
ture, ^aml having but few or no pores or cells, both which de- 
scriptions (the bottle and the best block caoutchouc) are of the 
most expensive kind ; and in cutting the same into thread, there 
is considerable waste, which lias heretofore been only useful for 
the purposes of being dissolved by coal oil, or other suitable 
solvents, as is well known and understood. 

Now. by the first part of the invention, such cuttings (pro- 
duced in the former modes of making thread from the better 
classes of caoutchouc, which have heretofore been those used for 
making thread.) or any cuttings qr small pieces of caoutchouc, 
may be so treated and manufactured as to become suitable for 
making thread ; such is the case with the cuttings of caoutchouc, 
which are at present considered inferior in consequence of their 
porous condition, or want of equality or closeness. 

The further details of this useful invention, illustrated with 
marty diagrams will hm found in No. 46 of the tieyeUory of 
Patent Inventions . 
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RAILWAY TUNNELS. 

Mr. Henry Booth, of Liverpool, has patented certain improve- 
ments in the construction and arrangement of railway tunnels, to 
be worked by locomotive engines, which he describes as fol- 
lows : — 

My improvement in the construction nnd arrangement of railway 
tunnels to be worked by locomotive engines, I declare to consist in the 
formation of duplicate tunnels near and parallel to each other, but with 
different and opposite gradiants, there being in each tunnel one line of 
railway, instead ot forming, as is usually done, one large tunnel with two 
lines ol railway, both lines having the same inclinations or gradiants, and 
the difference of gradiants which I recommend for a general practice, is, 
after the rate of twelve to tourteen feet per mile, (that is to say), sup- 
posing the tunnelling to be effected be one mile in length, and which, on 
the ordinary construction hitherto adopted, would consist of one tunnel 
with two lines of wit) through it, and that on the ordinary plan the same 
would be formed on the level, I recommend the cor^t ruction of two 
tunnels having each one link of railway, describing twelve or fourteen 
feet in the direction of the moving traffic, which arrangement may be ac- 
complished by raising one out ot each duplicate tunnel, and depressing 
the other six or seven feet from the level line, each tunnel inclining 
twelve to fourteen feet in the direction of the moving traffic through the said 
tunnel. Or supposing the tunnelling to be effected be one mile in length, 
and that on the ordinary construction hitherto adopted, it would consist 
of one tunnel with two lines ot waj, having each an inclination in the 
same direction, of twenty- four to twenty-eight feet per mile, I recom- 
mend the construction of two tunnels; one of them (the descending line 
in the way of the traffic), having the aforesaid proposed inclination down- 
wards of twentj-lour to twenty-eight feet per mile, and the other (the as- 
cending fine in the way of the traffic) having an inclination upwards of only 
twelve to tourteen feet per mile, instead of twenty-four to twenty-eight feet, 
as it must have if the two lines ol way are in the same tunnel ; and the ad- 
vantage of this arrangement nnd construction is thut the passage through 
the tunnel, when on the ordinary construction, it would either be on the 
level or on the ascent, is eased and facilitated to the extent of twelve to 
fourteen feet comparative declination per mile, that is to say, to the ex- 
tent of about one naif of the whole force of traction required to overcome 
friction on a railway. The object to be attained is an easy and quick 
passage through the tunnels, and as from the moist state of the rails in 
most tunnels, the adhesion (nnd consequently the efficiency of the engine 
will he very much diminished), it becomes desirable so to arrange the 
gradiants of the line in the tunnels, by raising or depressing the con- 
tiguous portions of the railway, that the passage through the tunnels in 
each direction may be effected more easily than on the contiguous parts 
of the road. 

By this arrangement it is not proposed to gain any ultimate mechanical 
advantage, because as many feet as the engine moves downwards (by 
altering the uniform line of gradiants in the tunnel), it must either pre- 
vious or subsequently move upwards on the open railway, but the advan- 
tage is, that you choose your ground, and it being doubly important that 
Ho delay should take place in the tunnel, and from the state of the rails,, 
dkc , the greatest difficulties presenting themse-ves at that spot, I so ar- 
range the gradiants of the tunnels and of the contiguous parts of the 
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roads, that whether on n level or on an ascending line of country, only 
about one half the resistance in traclion shall be met with in the tunnel 
as on the open railway, the chances, therelore, are that if a locomotive 
engine, (which is subject to so many casualties,) fail in the journey, it 
will not fail in the tunnel. 

Now though I have named a difference in the gradiants or inclinations 
in the duplicate tunnels of twelve to fourteen leet per mile, I do npt 
confine myself to those exact proportions, one half this difference would 
be preferable to no difference ; the object to be attained b 3 the adoption 
ofmyplan being so to raise or sink the contiguous portions of the railway 
forming the approaching lines to the tunnels, and the departing lines 
from the tunnels in endh direction, and so to arrange the gradiants in the 
duplicate tunnels, that the passage through the tunnels in each direction 
by locomotive-engines maj be effected as far as depends on the levels or 
inclinations more easily than on the contiguous portions ot the open 
railway.* 


STEAM-ENGINE CYLINDERS. 

Mr. William Mason, of Camden Town, has patented certain 
improvements in the manufacture of Steam-engine Cylinders, 
Pistons, Hearings, Pumps, and Cocks, of which the following 
is the specification : — 

My invention of improvements in the manufacture of steam-engine 
cylinders, pistons, hearings, pumps, and cocks, consist* in carbonating 
and hardening the working surfaces of such parts ol steam-engines when 
made of iron, whereby steam-engines, when* so improved, will become 
capable of wearing longer ^with lev? liability to derangement, than when 
steam-engines are manufactured with working surfaces made according 
to the methods now' pursued. In order that my invention may be most 
fully understood and carried into etfect, 1 will proceed to explain the best 
means with which I am acquainted for performing my improvement* ; in 
doing so, I will first describe the processes, as applicable to the carbo- 
nating and hardening of the internal or working surface of the steam- 
cylinder, or of the air-pump cylinder of a steam-engine, I will after- 
wards explain the improvements us applied to the other parts of steam- 
engines herein mentioned, 

I will suppose that I am about to operate on the steam-cylinder or air- 
pump cjlinder of a steam engine, which i* only in the state of a rough 
casting of iron in the form of a «team-C} Under or air-pump cylinder of a 
steam-engine. Before 1 proceed to bore out the inner or working sur- 
face, I prefer to submit thecasting to the process of annealing, by placing 
it in a suitable reverberatory or other lurnace capable ot raising the heat 
of the cjlinder to a red heat, the fire is then to be put out, and the 
cylinder in to be permitted to cool down, and, when cold, to be removed 
from the furnace. The inner or working surface of the cjlinder is to be 
truly and • accurately bored, its working or inner surface wdll then be 
ready to undergo the process of carbonating and hardening. It should 
be remarked, thal it is not essentially necessary that the cylinder or other 
parts ot the steam-engine should be subjected to the process ol annealing, 
though it is preferable, for the future process having to be carried on by 
means of a red heat, it is desirable first to submit the parts of the engine 
to a*!ike extent of heat, %nd gradually to cool them in order that any 

* Repertory of Patent inventions, No. 46. 
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warping, winding, or distortion of shape or figure, consequent on such 
heat, (if the metal should prove to be unequal), may take place betore 
the boring of the inner surface, that such irregularities may be removed 
by that operation ot boring, otherwise great difficulty may arise should 
any inequality or irregularity of surface be found alter the carbonating 
and hardening processes have been performed on the cylinder which will 
sqjnetimes be found to be the case, if the cylinder be at once bored ami 
submitted to the carbonating and hardening processes without being 
annealed, but having been annealed the cylinder will not be liable to be 
materially altered in the correctness ot its .surface by the future processes 
to which it must be submitted in order to apply m) improvements thereto. 

The cylinder thus prepared is to have placed* wiihm it a cylindrical 
core o\ cast iron, three or lour inches less diameter than \tse\l, by which 
means there will he an open space all round between the two cylinders, 
which i> to be filled with ground bones or other animal matter capable of 
forming animal ch.ucoal, or animal cm bon, nr the space may be filled 
with animal charcoal at once. The two en<N of I he cylinders are then to 
be securely closed by rings of iron, and luted with clay or other suitable 
material, in order to prevent the udnii'Mou of atmospheric air to, or the 
emission of the vapour- or ga--e- from, the animal carbon. In this 
condition the cylinder is to be placed in .1 reverberatory 01 other suitable 
furnace capable of raising the heat of the cylinder to, and retaining it at, 
a red head (cherry-red). The worUmat^ will observe, that when the 
cylinder becomes throughout of a cherry-red heat, be will continue that 
heat for about four or five hours, by which time the carbon^fing process 
will be sufficient!) performed. The c)linder with it> contents is then to 
be removed from the furnace, and cnrefull), though quickly, to be 
lowered into a pit or well containing water (tvliich should by preference 
contain a small quantity of salt), sufficient to cover it completely, where 
it is to remain till cold, by this means the inner or working and now 
carbonated surface will become exceedingly hard. Having applied the 
processes of carbonating and hardening to the inner or working surface 
of the cylinder, the core and animal charcoal is to be removed from the 
cylinder, and it is next to be ground by means of emery and water on 
lead, in order to remove any slight irregularity of surface which may be 
found to exist. Steam-cylinders or air-pump cylinders manufactured 
with my improvements thereto, will be found less liable to wear away by 
the working of the pistons within them, and will consequently last much 
longer, and will offer less friction in the working of the pistons than when 
the cylinders are manufactured in the ordinary manner now' in use! It 
should be stated that the animal charcoal or carbon produced in the first 
instance as above described, may be used over and over again, conse- 
quently the cost ol the improvements will not be considerable, the labour 
and fuel being the chief expense. 

Having thus described the improvements ns applicable to the steam 
cylinders and air-pump cylinders* 0/ steam-engines, I will proceed to 
describe their application to the pistons of steam-engines. In case such 
pistons are not of a greater diameter than six inches, then they may be 
made solid of cast or wrought iron, and are to be accurately turned so 
as nearly to fit the intended cylinder, being left a little too large to allow 
of grinding ; 1 place them within cast iron rings or cylinders of a larger 
diameter, leaving room all round for the animal carbon or charcoal an<T 
cover the two ends as above described, and then pursue precisely the 
tame course as that before explained with reference to the steam cylin- 
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ders and air-pump cylinders. In case the pistons are of a larger dia- 
meter, and arr made ot several segments and wedges, such for instance 
as those known a* Barton’s patent pistons, in such ca*e when the parts 
or segments and wedges oi cast or wrought j-on have been accurately 
formed and fit their intended cylinder.*, they are to be placed in suitable 
frames or boxes, and submitted to (lie processes ol carbonating and 
hardening hereinbefore described. The surfaces are afterwards to be 
ground with emery ; they will then be complete, and will, in like manner 
with the cylinders, be found to work much more easy, and wear longer, 
and be less liable to get out of order than when manufactured as here- 
tofore. * 

1 w r ill now describe Hiy improvements as applicable to steam-engine 
bearings. In thi- ca-e the beam, gs are to be accurately bored or formed, 
(by preference), ol ca-t iron, (or they may be ot wrought mm); they 
are to be placed in Mutable boxes, and submitted to the processes oi 
carbonating and baldening in like manner to the cylinders above de- 
scribed ; the working -urlnces are to be afterwards ground with emery, 
and are then read) for u-e. 

I will now de-cribo my improvements as applied to steam-engine 
pumps (or pumping hot or cold water. The cast or wrought iron bar- 
rels theteof ,ue to lie accurately bored, ami are to be submitted to the 
proces-es ol carbonating and hardening a- applied to the cylinders, and 
as lullv explained above; hut in case ihe barrels ol the purnps are 
small, it wdl no' be neces-ary To have any interval, core or cylinder, but 
the same iij^y la* wholly filled with animal carbon or charcoal, and the 
plungers or pistons are to be ot iron, and submitted to the same pro- 
cesses. 

The inner or working «u?f.ice ol Ihe barrels or cylinders are afterwards 
to be ground with emery as before described ; they will then be com- 
pleted : and such aUo is to be the Case with the pistons or plungers. 

I will now describe the application ol my impr< vemenU to turning and 
sliding cocks for steam-engines. — Having accurately formed the barrels 
and plugs of turning cocks ot cast iron, (they should by preference be 
cylindrical), and by boreing and turning made their working surfaces 
correct to each other, or as nearly so a- possible, and formed the sliders 
as flat and true a* may be, their working surfaces are to be submitted to 
the processes ol carbonating and hardening in like manner to the other 
parts ot steam-engines hereinbefoie explained ; and afterward* the parts 
are to be ground together by emery. 

Having thus described the nature ofmy invention, and the manner of 
carrying the same into effect, 1 would observe that I have not thought it 
necessary to describe more lully the manner ot forming or constructing 
the various parts ol steam. engines herein mentioned, they forming no 
part ol my invention, their nature and construction being well under- 
stood ; nor do f claim any of such parts when uncombineal with myr 
improvements. Nor do I claim the pi<*ces>es of carbonating and harden- 
ing cast and wrought iron gnwntlly, but only when applied to the 
purposes herein set forth. And it should he understood, that although 
1 have mentioned iouv or five hours tor the process of carbonating the 
surfaces to be so treated, yet 1 do not coniine myself thereto, as it W’ill be 
evident, that should the muU process be carried on for a less time, the 
ckrb^pating effect would be only less deep or extensive, which, under 
some circumstances, may tie desirable* and by carrying on the process 
for & longer time, then it will penetrate ng>re deeply ; but this must 
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depend on the workman and on the object 'to be effected. But I do 
hereby declare my invention to consist in carbonating and hardening the 
working surfaces of steam-engine cylinders, pistons, bearings, pumps, 
and cocks, as above described.* 

BALANCE-SPRINGS OF CHRONOMETERS. 

Mr. E. I. Dent, of the Strand,, has patented the following im- 
provements in the construction of chronometers:— 

It is well known, (says the inventor), that the delicate spiral 
balance-springs of chronometers and other time-keepers, and 
their adjustments, are exceedingly liable to injury from oxida- 
tion or rust, both during the progress of their manufacture and 
when in use, and whereby they are not only subject to decay, 
but their rates of going or accuracy of performance is very con- 
siderably varied from time to time. Now this said oxidation or 
rust may either be caused by the moisture ordinarily contained 
in the atmosphere, especially in the sea air in voyages, or in 
countries particularly exposed to its action. Nor are chronome- 
ters only liable to suffer from these causes, but also from the 
perspired matter and the breath of the workman during the 
progress of their manufacture. Now it is the chief object of my 
invention to prevent, as far as possible, the said oxidation or 
rust, by coating or defending those delicate parts of chronome- 
ters with a coating or varnish, sufficiently flexible to allow the 
perfect free action of the balance-sprmgs, and yet capable of 
preventing the action of moisture or saline and other vapours to 
which they are liable to be exposed. And I hereby claim as my 
invention, and the object of this patent, the use and application 
of any fit and proper flexible defensive coating or varnish to the 
more effectual prevention of oxidation or rust m the balance- 
springs and adjustments of chronometers and other time-keepers. 
In order, however, to afford an example of the best means 1 am 
acquainted with for carrying my said invention into effect, I will 
describe the composition of such a varnish or coating as I have 
found to answer the purpose completely. 1 take hall an ounce 
by measure of pure spirit of turpentine, and put to it forty grains 
of camphor, and also add ten grains of bruised gum copal to the 
said mixture; 1 then heat it nearly to its boiling point, and keep 
it in that state for two hours. 1 then filter the mixture through 
cotton, or other proper substance. This varnish should be kept 
in an air-tight bottle, closed by a glass stopper, the mouth of it 
being sufficiently large to admit the balance-spring and its 
adjustment, which are to be put into the bottle in a dry state, ■ 
and free from oil or grease, and after being completely immerged 
in the varnish, are to be carefully drained before they are re- 
moved from the bottle. The balance-spring and its luQaatmentf 
must then be placed into a temperature from 200 to 300 degree* 
of Fahrenheit’s thermometer, and be k<kpt therein from wx to 
* Repertory ol Patent Inventions!, No, 38. 
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eight hours. I # would remark that in place of using pure spirit 
of turpentine and camphor, I prefer to use half an ounce of an 
oil found in portable gas reservoirs, when that oil can be ob- 
tained ; but as portable gas is now but little employed, and is 
going out of use, the materials J have above described will be 
found to answer well, and may be readily obtained from che- 
mists, care being observed in obtaining pure spirits of tur- 
pentine. 

Having thus described my invention, and the best means l 
arn acquainted with for carrying it into effect, I would wish it to 
be understood i do*not claim a right to any mixture or processes 
for varnish making, but only to the application of any fit and 
proper and sufficiently flexible coating or varnish to the balance- 
springs and adjustments of chronometers and other time-keepers, 
and thus effectually protect the said balance-springs whilst under 
the different exposures of temperature during their manufacture, 
when moisture is likely to be deposited thereon, and also to 
resist atmospheric attacks, as well as the many damps and 
impregnated vapours to which the chronometers and other time- 
keepers are frequently subjected on shipboard, and particularly 
in tropical climates. 


• ADAMS’S EQIIROTAL CARRIAGES. 

There have been lately exhibited some wheel carriages con- 
structed on a principle which seems to us to possess great ad- 
vantages over the wheel carriages now m use. They are called 
Patent Kquirotal Carriages, and are suspended on regulating 
bow springs. The front wheels are as large as the hind ones. 
The springs are very flexible, and readily yield when the wheels 
are passing over obstacles. The two axles are capable of ad- 
justing themselves by the traction of the carriage, either in 
parallel or radiating lines, with each other, according as the 
carriage advances, either on straight lines or cunes ; and thus 
the friction arising from the unequal tracking of ordinary car- 
riages is avoided, in consequence of the frame work — techni- 
cally called the under carriage” — and, also, much of the iron 
work used m ordinary vehicles being dispensed with, and the 
springs reduced in weight one half, the total weight is materially 
lessened. When turning a corner, the weight is equally poised 
over the two axles, as when moving in a straight line, in ordi- 
nary carriages, the weight is frequently on three wheels, with the* 
centre of gravity nearly over the base. In consequence of the 
power of radiation in both axles, sufficient friction may be ob- 
tained without injury to the carriage to arrest its motion down 
the steepest hill, or to stop it altogether on any slope w it hout 
the aid of the cumbrous drag chain and shoe, The driver may 
by backing stop hisjiorses on a hill-slope as easily as on a level. 
Owing to the peculiar mode of locking, the drivers seat turns 
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with the horses, and thus he is always square behind them when 
turning, with his full power exerted in a straight line, instead of 
losing his purchase by a side-way pull. The carriages may, if 
required, be so fitted up (hat all four wheels can, at the pleasure 
of the driver or sitters, be deprived of their free rolling move- 
ment, and converted mto drags, in case of the horses running 
away. By the substitution of smooth turning centres, instead of 
the ordinary wheel plate and perch bolt, which rattle, and by the 
total absence of any other moving joints, such as spring bolts 
and shackles, and by the springs being each composed of a 
single plate of steel, they are very free front noise and concus- 
sion. They are also very easy to the sitters from the peculiar 
construction of the springs, which permit a universal action both 
laterally and vertically, and also in a direction with tiic advanc- 
ing motion of the carriage. And, b\ the flexible braces, the 
vibrating motion so frequently complained of, is entirely re- 
moved. 

We have seen several of them, which are elegant in form, 
and we think they are likely to answer the expectations of the 
inventor, and be of advantage to the public. The principle on 
which they are constructed is applicable to railroad carriages as 
well as those on common roads; and by enabling the two axles 
to adjust themselves with each other, either in parallel 1 or radi- 
ating lines, will allow railroads lo be safely and conveniently 
constructed in curves of comparatively $}iort diameter, as well 
as in straight lines. The principle on which this is done seems 
fo be the total separation of the axle of the fore wheels from that 
of the hind ones, so that each parr moves freely on its own 
centre, while the connexion of the parts of the carriage is pre- 
served independent 1> of the perch or axletrecs. Where the 
body of the coach admits of it, or when it is composed ot two 
parts, each part may be said to have its separate pair of wheels, 
while the connexion between (he parts is established by a ball 
and socket-joint, which admits of free yet safe motion. 4 

FOREIGN RAILWAYS. 

Austrian , — The railroad near Vienna, called Kaiser Ferdi- 
nand’s Nordbahn , or the Emperor Ferdinand’s North -way, was 
partially opened on the 23rd of November, from Florisdorf to 
Wagram, a distance of one German mile and three quarters, or 
about eight English miles. Aw immense crowd, including all 
the fashionable world of Vienna, assembled'to witness the novel 
and interesting spectacle. A train of eight passenger-carriages 
was formed, some conveying eighteen, and others twenty -four, 
the whole train one hundred and lifty individuals, and attached 
to a locomotive machine of thirty-horse power. The locomotive, 

* Courier newspuper. 
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which was ordered from England, arrived at Vienna some 
months ago, and lias sinre been a great object of curiosity to 
all the engineers and mechanicians of the capital, who express 
the most unbounded admiration of its construction. The pas- 
senger-carriages were, we believe, of native make, and are 
highly praised for their luxurious elegance. At ten o’clock 
precisely, the whole tram moved off, to the enthusiastic delight 
of the spectators, and safely arrived at Wagram in twenty-six 
minutes, where it was turned round, and guided back to Floris- 
dorf. The whole affair went off to tii£ satisfaction of all parties. 
It is anticipated Jjiat early in December the line will be practi- 
cable as far as the Prater itself, the gigantic bridge over the 
great branch of the Danube being now nearly completed. 

Dutch , — A pamphlet, by Mr. Donker Curtis, in favour of 
the extension of railways in Holland, has met with an opponent 
in the person of Air. A. F. Bouricms, “ Royal Prussian Titular 
Postmaster at Arnheim.” Air. Bouricius, in his pamphlet on 
the subject, even declaies himself opposed to the railway already 
begun between Amsterdam and Haarlem, observing, that “in 
commerce Amsterdam is now no more a Liverpool than Haarlem 
is a Alanchester.” He considers that injury will be done to the 
capital already embarkTd in canals, treckschuvts, &,c., and no 
cotinUytbulanring advantages obtained by a mere increase in the 
speed of internal communication^' the probable prolits of which 
in Holland, he regards as totally inadequate to reimburse its 
promoters. W e can only ohbeive that the circumstances of 
Holland, with regard to canals, are certainly so peculiar, as to 
render the new improvement of less convenience to them than to 
anv other state ; but it would be a most singular spectacle, if, 
while almost all Europe and the thinly peopled States of Ame- 
rica, are eagerly pressing forward to reap the advantages of 
this great discovery, one of the richest, most industrious, most 
commercial, and most thickly-peopled European communities 
were to remain inactive. 

French .— Operations are carrying on with activity on the rail- 
road from Montpellier to Cette. The road through the morasses 
of Vic and Frontignan, is already marked out, and that through 
the piece of water called “the Pond of Ingril," begun. 'The 
works are under the direction of an English engineer, Mr. Thos. 
Brunton. A railroad is projected from Montpellier to Nismes. 

//«/?’«//. — f Fhe works are begun on the railroad from Naples, £p 
Casteliamare. The shares of* this undertaking &re 1,000 Italian 
lire each, or about 40 /. sterling, each lire being equal to a French 
franc, or nearly ten pence English. The whole capital comprises 
eleven thousand of these shares, or eleven million of lire, about , 
440 , 000 /. There is a great difference of opinion at Naples as to 
•whether the undertaking will ever pay ; but, we believe, little 
difference of opinion any where else. 

D 2* 
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Prussian .— The royal permission, or “concession," as it is 
technically called, for the formation of a railway from Magde- 
burgh to Leipzig, was received at Magdeburgh on the 24th ol 
November, together with the law of expropriation, or permission 
to take possession of private landed property for the purposes of 
the railway, on the payment of an adequate compensation 
awarded to the proprietors, in the same manner as in the use of 
high-roads made by government. This permission is dogged 
with conditions, liberty to take possession of the whole concern, 
paying a compensation Jo the then existing shareholders ; a 
measure which, of course, is certain to be adopted in case the 
undertaking should prove successful. Another is, that at the 
expiration of ninety years, the railway becomes unconditionally 
the property of the State. The new railroad is to pass through 
Kotlien and Halle to Leipzig, where, by the time it is com- 
pleted, it will find that from Leipzig to Dresden m full opera- 
tion. 4 


THEORY OF THE SPINNING TOP. 

( From the Liverpool Mfrcttry.) 

The theory of the motion of the top has occupied, and has 
puzzled many able men. It is extremely difficult to say, why a 
fop stands at all. I have heard the late Sir John Leslie say that 
the subject was one of the most difficult in Natural Philosophy. 
He had a very excellent one, running upoa agate, for the same 
purpose as Troughton’s. It spun a long time, but l am not 
certain as to the exact time. Dr. Arnottin his admirable, though 
not always correct work, on Physics, thinks he has discovered 
the true cause, and considers it so important as to point it out in 
the preface among his specimens of new disquisition or sug- 
gestion." He very correctly points out, (p, 61, of the third 
edition), the futility of the cause usually assigned “ even in 
philosophical treatises of authority" “ Some persons believe," 
he says, “that a spinning top in a weighing scale would be 
found lighter than when at rest ; and many most erroneously 
hold that the centrifugal force of the whirling, which of course 
acts directly away from the axis, and quite equally in all direc- 
tions, yet, when the top inclines becomes greater upwards than 
downwards, so as to counteract the gravity of the top." This, 
though the current opinion, is no doubt erroneous enough ; but, 
, in attempting to give the true reason, the author tails into an 
error equally fallacious, “While the top," to use his own 
words, “ is perfectly upright, its point, beirqj directly under its 
centre supports it steadily, and, although turning so rapidly, has 
no tendency to move from the place : but if the top incline at 
all, the side of the peg, instead of the very point, comes in 

• Railway Times ; quoted in the Mechanics’ 'Magaiine, No. 750, 



MECHANICAL INVENTIONS. 


53 


contact with the floor, and the peg then becomes a little wheel or 
roller, advancing quickly, and, with its touching edge describing 
a curve, somewhat as a skaiter does, until it comes directly under 
the body ol the top, as before.” Tins is liable to three objec- 
tions : first, that a cylinder, inclined to one side, and rolling 
round upon one end, never would roll towards the centre, but 
rather from it: second, the cause would cease, and the top would 
immediately fall w henever any small hollow confined its point to 
one spot, as is frequently the case: and third, if the standing of* 
the top depended on the width of the point, it would follow 
that, the finer the^oint the more difficult it would be to keep up 
the top, and if t he peg could be ground to a mathematical point, 
the top would invariably and instantly fall : but the least obser- 
vation shows that the tendency to fail is, in mathematical 
language, no function of the fineness of the point ; who ever saw 
a top spin worse for having a fine point if the floor were suffi- 
ciently smooth and hard ? 

Before any attempt to give a theory of its motions, it would 
be well to observe carefully what those motions are — how far 
essential, and how far accidental— and also to institute experi- 
ments to discover in ^vhat manner the different motions are 
effected by a change of circumstances. We shall find, then, 
that adkip lias four distinct motions, — 1st, a rotary motion on its 
axis, corresponding tu the diurnal motion of the earth, and of 
course essential; ‘Jnj, an erratic motion , corresponding partially 
to the earth’s annual motion; fins motion depends on the 
thickness of the point, and is, of course, not essential, since it 
may be confined : 3rd, a conical motion of it# a,ris , in which the 
top of the axis slowly describes a circle altogether differing from 
the rotary motion, and keeping no time with it : it corresponds 
exactly to the well known conical motion of the earth’s axis, 
completed in the long period of *25,000 years, and occasioning 
the precession of the equinoxes ; this motion is slowest when 
the rotary motion is most rapid, and quickens as the latter 
diminishes ; it is slowest, also, in those tops which have the 
shortest pegs, and ceases altogether when the centre of gravity 
is brought so low as the point of the peg : this motion is, of 
course, essential, so long as the centres of gravity and of motion 
do not coincide : there is also a fourth motion, which will almost 
invariably be found to some extent, though altogether contingent 
and depending, 1 suspect, upon the imperfection of the mecha- 
nism, viz., upon the load, and being equally poised on eve$ 
side of the centre of motion : it is a minute circular movement 
of the axis describing a coil of very small circles around the 
circumference of the circle described by the third motion : it 
very prettily illustrates the motion called in astronomy the 
% nutation of the earth’s axis, except that it differs from it essen- 
tially in its rapidity being concomitant with the first motion. 

From what I have said it wilj appear that there is some 
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harmony between the motions of a top and those of the pla- 
netary bodies. Sneer at (ops who will, the earth itself, as to its 
motions, is nothing else than a large spinning top; and any one 
attempting either to give or to obtain a clear idea of the various 
planetary movements will find the top a most useful auxiliary. It 
is remarked by Sir J. Herschel, in Ins volume on astronomy in 
Lardner’s Cyclopaedia,' — (Art. * 205 ), — that a “child's peg-top or 
te-totum, when delicately executed and nicely balanced, becomes 
an elegant philosophical instrument, and exhibits, in the most 
beautiful manner, the whtfle phenomenon, (of the precession of 
the equinoxes), in a way calculated to give it at once a clear 
conception of it as a tact, and a considerable insight of its 
physical cause as advnarnical effect.” But, unfortunately for 
this purpose, the motion is alwavs in the wrong direction, being 
along with, instead of contra) y to, the direction of the rotary 
motion. The question arises, how is this to be accounted for, or 
can if be obviated ? It appeared to me, that, since tins motion 
is retarded by shortening the peg and lowering the centre of 
gravity, it would cease altogether if the centres of motion and of 
gravity were made coincident, and, upon further extending the 
same change, which gradually annihilated the positive motion, 
that motion would re-appear negative. I had, therefore, a top 
constructed with an axis capable of being raised or lowered at 
pleasure by means of a screw ; it was made to spin in a very 
small glass cup, fixed on a narrow stem, arul, a conical hole, cut 
in the bottom of the top, permitted the cup to be raised within 
the top above its centre of gravity. r l Ins l found exactly to 
answer my expectation, it permitted the motion to be quickened, 
retarded, annihilated or reversed at discretion, and, in fact, 
tamed its usual wild vagaries and brought them into perfect 
control. As it was confined to one spot, 1 could fix a wooden 
circle round it for the ecliptic, a thin rim of lead marking its 
equator. 1 could then make it spin with any degree of inclina- 
tion of the two circles that 1 chose, and, by lowering the centre 
of gravity a little below the centre of motion, J could then show 
the conical motion of the axis and the two equinoctical points 
slowly moving in a contrary direction to the top, and taking as 
much as five or ten minutes to describe a single revolution. If 
the point is fine the inclination of the equator to the ecliptic will 
be preserved without any apparent diminution, but, if not, the 
inclination will gradually decrease until the top attain a vertical 
jfosition. i 

By this means, with a few additional contrivances, we may 
illustrate almost every astronomical movement. The top, with 
its stand, may be carried where we please, or swung suspended 
by a long string, to show the earth’s annual revolution, while the 
other motions are going on at the same time. The string will of 
itself almost invariably take an ecliptic rather than a circular 
orbit, and, if suspended frorq the hand, a delicate motion of the 



MECHANICAL INVENTIONS 


I 


finger will shov? the advance of 1 he earth's apsides. Tf, again, 
we substitute for the body of the top two balls attached to each 
other or to a heavy ring, we may show the relative motions of the 
earth and moon, the retrogradation of the nodes and all the 
phenomena of eclipses. The volutions of the top, however, not 
only illustrate those of the planets, but appear to me to depend 
upon the same causes ; and 1 am persuaded that the same theory 
on which they depend may be made even to explain, if not prac- 
tically to illustrate, the hitherto unsolved problem of the eccentric 
revolutions of Saturn's rings and the stability of their equilibrium. 

It may be remarked that 1 have not Explained, after all, what 
I conceive to be th^ true cause of the top’s standing, but I have 
been afraid of encroaching too far upon your space, and must 
reserve that for a future ot casino, if rny communication should 
be acceptable. In the meantime, if any one choose to construct 
a top such as I have described, and to remark the peculiar 
motions which I have pointed out, he will have taken the first 
step towards discovering for himself the real cause. 4 


AUTOMATON VIOLINIST. 

After the extraordinary ^performance of Paganini and Ole Bull, 
our readers will not be surprised at any new r developementof the 
powers T)f this instrument however great ; but there are few in 
the world who will hear without wonder and admiration of the 
unequalled performance of Monsieur Marreppe’s automaton 
violin pla\er, which was recently exhibited before the Royal 
Conservatory at Paiis. Out informant, M. Bruvere, who was 
present, thus describes this wonderful piece of mechanism: — 
On entering the saloon, 1 saw a well dressed handsome iigure of 
a man, apparent!) between fort) and titty, standing with a violin 
in his hand, as if contemplating a piece of music which lay on a 
desk before him ; and had 1 not gone to see an automaton, 1 
should have believed the object before me to have been endowed 
witli life and reason, so perfectly natural and easy were the atti- 
tudes and expression of countenance of the iigure. 1 had but 
littfe time for observation before the orchestra was filled by 
musicians, and on the leader taking his seat the figure instantly 
raised itself erect, bowed with much elegance two or three times, 
and then turning to the leader nodded, as if to say, he was 
ready, and placed his violin to his shoulder. At the given 
signal he raised his bow, and applying it to the instrument pro- 
duced a la Paganini , one of flic* most thrilling and extraordinary 
flourishes I ever heard, in which scarcely a semi tone within the 
compass of the instrument was omitted, and this executed with 
a degree of rapidity and clearness perfectly astonishing. The 
% orchestra then played a short symphony in which the automaton 

’ Quoted ifl the Mechanics’ Magazine, No. 7^8. 
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occasionally joined in beautiful style ; he then played a most 
brilliant fantasia in E. natural, with accompaniments, including 
a movement allegro mollo on the fourth string solo, which was 
perfectly indescribable. The tones produced were like any 
thing but a violin ; and expression beyond conception. 1 felt as 
if lifted from my seat, and burst into tears, in which predicament 
1 saw most persons in the room. Suddenly he struck into a 
cadenza, in which the harmonics double and single, arpeggios 
on the four strings, and saltos for which Paganini was so justly 
celebrated, were introdifped with the greatest effect ; and after a 
close shake of eight bars’ duration, commenced the coda, a pres- 
tissimo movement played in three parts throughout. This part 
of the performance was perfectly magical. 1 have heard the 
great Italian, I have heard the still great Norwegian, 1 have 
heard the best of music, but 1 never heard such sounds as then 
saluted my ear. It commenced p p p , rising by a gradual 
crescendo to a pitch beyond belief; and then by a gradual 
motendoand colendodied away, leaving the audience absolutely 
enchanted. Monsieur Marreppe, who is a player of no mean 
order, then came forward amidst the most deafening acclama- 
tions, and stated that emulated by the example of Vanconsons 
flute player, he had conceived the project of constructing this 
figure, winch had cost him many years of study and labour before 
he could bring it to completion. He then showed to the com- 
pany the interior of the figure, which was completely filled with 
small cranks, by whi< h the motions are given to the several parts 
of the automaton at the will of the conductor, who has the whole 
machine so perfectly under control, that Monsieur Marreppe 
proposes that the automaton shall perform anv piece of music 
which may be laid before him within a fortnight. He also 
showed that to a certain extent the figure was self-acting, as on 
winding up a string, several of the most beautiful airs were 
played, among which were “Nel cor pin,” 1 ‘ Partant pour la 
Syrie,” “Weber’s last Waltz,” and “ La ci d’arem la mana,” 
ail with brilliant embellishments. But the chef d'wuvre is the 
manner in which the figure is made to obey the direction of the 
conductor, whereby it is endowed with a sort of semi reason.”* 


DR. CLANNY’S IMPROVED TELEGRAPH. 

#No machine for making signals or numerical symbols can, with 
propriety be called a Telegraph, unless it be adapted to express 
a sufficient number of letters so as to form words, not only in 
one, but also in every written language, and by which words and 
sentences may be formed expeditiously. We have much plea- 
sure *in stating to our readers that Dr. Clanny, of Sunderland, 

* Galignani’s Messenger; quoted in the Mechanics' Magazine, No. 748. 
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has so improved his Telegraph, that the advantages hinted at 
above are now completed, and at the trifling expense of fifty 
shillings for each station, if the station be ten or even twenty 
miles. 'This Telegraph is not to be patented. 4 


GUNPOWDER ENGINE. 

After years of labour, and many disappointments, sustained 
only by patience and perseverance rarety equalled, Mr. J. Smith, 
of l)ysart, has completed a machine, which he terms a gun- 
powder engine, ana which moves w ith great ease against a weight 
of twenty-six hundred weight on the square inch of the piston 
equal to a column of water a mile and a quarter high. And yet, 
with this enormous power, the machine is so perfect that not a 
particle of leakage proceeds from any part of it. Nor is it 
possible to increase this power by anv effort of the person to 
whose care the machine may be entrusted — a circumstance 
which renders it perfectly safe. Mr. Smith calculates the saving 
in the use of his machine as compared with steam, to be fully 
eighty per cent., whilst the space it occupies is not one-twentieth 
of that taken up by the fleam-engine. f 


THE CUBA R \1IW\Y. 

VV E have been furnisfied by a correspondent with the following 
account of the railway which has been co istnicted across the 
island of Cuba by the government of that island, and which is • 
about to be completed and opened in a very short time. 

This railway passes from the city of Havannah to the port of 
Batabano, on the southern side of the island of Cuba, and is 
eighty miles in length. The purpose for which it has been con- 
structed, is to connect the commerce of the Havannah and the 
northern side of the island, ami also the commerce of New 
Orleans and various other important parts of the northern side of 
the Gulf of Mexico, with the West India islands and the Spanish 
Main. Cuba being an island of upwards of 700 miles in length, 
but only about eighty miles in its average breadth, and lying in 
a position which requires vessels from the north or the south to 
sail round it in order to reach the opposite sea, it was projected 
by the present governor of the island, that a railway should be 
former] for the purpose of cutting oiT a navigation of several days,* 
by .passing across the island from north to south. It is therefore 
apparent that the railway is a work of the most important kind, 
and will tend to improve most materially the commerce, not of 

% • Newcastle Journal ; quoted in the Mechanics' Mag. No. 748 

t Culedoninn Meicurf; quoted in the Mechanics' Magazine, No. 748. 
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the island of Cuba alone, but of the English West Indian islands, 
and of all the countries of the West Indian seas. 

The railway is not perfectly direct in its course from the 
Havannah to Batabano ; as, in the commencement of the under- 
taking, it was thought expedient to carry the line a few miles 
eastward of the due course across the island, for the purpose of 
taking in some ver> rich and populous villages and sugar planta- 
tions which exist upon the way. d ins deviation, however, will 
serve as a branch, should (lie traflic upon the railway prove 
equal to the expectations*)!' the government, and the course, at 
a future time, be required to be rendered perfectly direct from 
sea to sea. 

Fifty miles of the line have been completed some months 
since, and a steam locomotive engine, of great power and size, 
has been manufactured for it. bv the Messrs. Braithwaite, of the 
New Hoad. The whole of the 1< v< Is and other more important 
works upon the remaining flint) unies.aie now also completed; 
and the rails having been slopped irom England about two 
months since, it is expected that the next arrivals from the 
Havannah will communicate the intelligence of the opening of 
the entire line. 

Seeing that a railway of so great a magnitude is thus about to 
be completed, in so comparative!) improbable a situation as the 
island of Cuba, let us hope that the governments of the 
neighbouring English West Indian islands will profit b\ the 
spirited example of the Spaniards, and proceed to construct 
similar works in man) localities amongst the islands, where 
outlays of money for such purposes would be much more certain 
of being repaid than in any of the colonies of Spam. 4 


AMERICAN RAILROADS. 

A singular and wonderful feature of America is her vast and 
increasing extent of railroads. W hile the English have almost 
stood still, contemplating with great complacency the two c or 
three which they have made, the Americans have laid down two 
thousand miles of railroads, many of them as good lor all prac- 
tical purposes as the Liverpool and Manchester. Many circum- 
stances conspire to assist the Americans in the construction of 
these roads — the alluvial plains, which often pn sent a dead level 
*for a hundred miles together, the great plenty of timber, and, 
more than all, the non-appropriation of the ground, winch 
enables the projectors to buy it for a trille, and, in the majority 
of cases, to get it for nothing. They have pushed these roads 
into the very bosom of the wilderness. Like the military roads 
of tke Humans, they hold steadil) and straight on through plain 


* Railway Times ; quoted in the Mechanics’ Mag, No. 746. 
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and morass, through lane, forest, and river, and across the rugged 
AUeghames, and the wild woods that skirt the hanks of the 
Mohawk ; and where a few years since an Indian hunter could 
scarcely force his way, you now dash along at the fearful velocity 
of twenty miles an hour. Many of these roads have been finished 
for less than 5,000 dollars a mile ; the very best of them made of 
English iron, and laid down on stone sleepers, have been 
completed for ‘29,000 dollars a mile, or about 6,000/., whielf is 
only one-seventh the eost of the Liverpool and Manchester. 
The same method and dexterity which marks their steam-boat 
travelling, is also sejn here : the engines are nearly all of Ame- 
rican construction, having superseded those imported from 
England, and the engineers seem to have them under better 
control. There is certainly no unnecessary expense about these 
railroads. The sleepers are often not tilled up, and frequently, 
in passing a deep chasm, or rushing torrent, (lie bridge is only 
just wide enough lor the rails. Most of these railroads are at 
present single tracks, which occasion delay when trains meet. 
The carriages are huger than ours, they are sometimes fifty feet 
long, and have a de< k with verandis. ( have often remat ked, 
that Vtneriean engineers seem mote dextrous than English. I 
have seen a tram going seventeen miles an hour stopped in forty 
yards. The engine earries a large shovel in front, which removes 
any obstacle lying on the rail. Hiding on the engines of a 
Washington tram at night, l saw a cow 1\ mg on the rails ; before 
1 could exclaim, we Here upon her, and i expected a shock, 
instead of which, the shovel pn ked her up, carried her a few 
yards, and then threw her to the roadside, out of the way. I 
took many opportunities of riding on the engines— wood is 
burned m most ol them — anthracite coal in few. Their cylinders 
are mostly horizontal, like our own; but I saw several where 
the cy linders were vertical. There is a line road from Albany, 
on the Hudson, to Idea, ninety miles 'This road in a few 
months will reach to Ihdl'alo, on the Lake Eri, and then a tra- 
veller may pa^s from New York to Niagara, in twenty -four hours. 
There are railroads throng limit all the New England States to 
every town of importance, and some thousand miles in progress 
in the South and \\ ed. 1 here is the least improvement m the 
slave* States. Then* is no country where you can cross such vast 
tracts m so short a time as in America, and the facilities are 
every day increasing. The Ohio already joins the Delaware, bv 
a railroad 350 miles long, and in a lew years, a traveller may be 
able to pass from the Gulf of Newfoundland to the Gulf of* 
Mexico — from icebergs to orange-groves — m six days.* 


Leicester Mercury ; quo'eii in the Mechanics’ Mag. No. 746. 
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NEW POCKET-BOX CIRCLE. 4 

By ff 'tlltam Galbraith , Esq., M. A., Teacher of Mathematics, Edinburgh , 
M. S. A. 



(G;ill)i. nth's NVv Pocket-Box Circle ") 

In the early ages of the world, the instruments for making as- 
tronomical observations being very rudfj the results obtained 
by them were far from accurate. In the days of Hcvelius and 
Flamsteed, large sectors of many feet radius were employed ; 
and, though divided to a very great degree of precision, yet 
being only parts of the circle, did not possess that accuracy 
which might have been obtained by employing the whole circle. 
At a much later period, quadrants were used at Greenwich, Ox- 
ford, and in most of the continental observatories; and, from the 
accuracy of their construction by Graham, Bird, Kamsden, and 
Troughton, important results for the advancement of astronomy 
were derived from the labours of those astronomers to whom they 
were entrusted. 

The first meridian transit circle, so far hs we know, was that 
of Horrebow, constructed about the year 1735. The next, 
that of Mr. Francis Wollaston in 1793, irtade by the late Mr. 
Cary, though Ramsden had made the Palermo altitude and 
azimuth circle in 1789, and the Dublin circle some >ears after- 
wards, both of which have rendered essential services to astro- 
nomy. These were all of great size, and fitted for fixed ob- 
servatories only. A smaller, and more portable circle, was still 
required to supply the wants of amateur astronomers and scien- 
tific travellers. Mayer of Gottingen first contrived an instru- 
ment by w hich he could diminish the errors arising from bad di-. 

* Read before the Society of Arts for Scotland, 26th of March, 1836. 
The silver medal, value ten sovereigns, awarded 7th ol December, 1836. 
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viding, by the principle of repeating the measurement of an 
angle over the whole, or at least, a great part of the circum- 
ference. Shortly afterwards, Borda invented his celebrated re- 
peating astronomical circle, and his repeating reflecting circle, 
of which so much use has been made on the Continent, and to 
which such extravagant eulogiums have been paid by the conti- 
nental observers. Undoubtedly, the results obtained by means 
of these instruments, particularly the former, are in many in- 
stances remarkable for their accuracy, considering their mode- 
rate dimensions. In fact, all the openftions, astronomical and 
geodetical, required in the determination of the French arc of 
the meridian, were made by Borda \s repeating circles of about 
eight inches radius; while in the British trigonometrical survey, 
the astronomical observations were chiefly taken by a zenith 
sector of eight feet radius, and the terrestrial by a theodolite of 
eighteen inches radius ; and it is at this moment difficult to say, 
notwithstanding the disparity of the dimensions of these two 
classes of instruments, which of those two grand operations 
have been executed with the greater accuracy. Instruments of 
moderate dimensions, capable of repeating the observations fre- 
quently in a short sparest* time, seem by these, and other in- 
stances that might be produced, to approach the accuracy of the 
larger instruments much more nearly than might have been an- 
ticipated. 

A reflecting circle v^is constructed^ by Bird for Admiral Camp- 
bell, chiefly from the description of one imented by Mayer, con- 
tained in his Tabula* Solis et Luna\ published at London in 
1770. This was the first reflecting circle to which the repeating 
principle was applied. It was also the opinion of the inventor 
that a circle could not be di\i(U cl at that time to a greater accu- 
racy than three minutes, the dividing engine not being then m 
existence, and for these reasons sixteen inches was fixed upon as 
the diameter of this circle, which Bird, in the actual construc- 
tion, exceeded by an inch and a half. The consequence was, 
that the circle became far too heavy to be used in the hand, 
either at sea or land. 

This circle was divided as usual into 300°, and therefore it was 
necessary to double the angle read off from the instrument, as 
required by the principles of optics, on account of the double 
reflection at the index and horizon glasses. To avoid the trouble 
of doubling, these instruments have, for many years, been di- 
vided into 7*20°, or the space on«tlie arc equal really to half a de- 
gree, is now reckoned a whole degree. 

Admiral Campbell having found the instrument, on account 
of its weight, unmanageable at sea as a repeating instrument, 
confined his observations to a part of the limb that was found 
be most perfectly divided. This gave rise to the construc- 
tion of the sextant, vthicli was lighter and more easily managed. 
These advantages, however, were gained at the expense of su- 
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perior accuracy. From the principles of construction, a circle 
with three verniers has the errors of centering, division, read- 
ing, glasses, &c„ all either exactly, or nearly corrected ; while 
in the sextant the accuracy depends almost entirely upon the 
abilities of the artist. Now, we think it cannot be doubted 
that the principle of correcting errors by mechanical means is 
much to be preferred to trusting to the character and abilities of 
the artist, however excellent both may be. For this purpose, 
even Troughton himself, with all his skill and ability as an 
artist, contrived a somewhat large reflecting circle of about eight, 
or ten inches in diameter, and the same thiikg has been done by 
Dollond, Bortla, Mendoza Rios, Hasslcr, ivc. For many pur- 
poses these are too large and heavy, especial!) for tiavcllers, 
surveyors, &c. who have generally had recourse to the pocket- 
box sextant, which is subject to the same enors as < lie larger 
sextants already alluded to; and to avoid these, 1, many years 
ago, proposed to Troughton, the idea of forming a small pocket- 
box circle, similar to the one which 1 now produce, and m whit h 
very little of the diameter is lost in forming the ladn to which 
the verniers are attached. Indeed, had the circular box been 
formed into a sextant instead of a circle, having an index earn- 
ing a single vernier, the length of that index would not have 
greatly exceeded those of the circle, on account oi the space 
requited for centering, and the segment cut off by the divided 
arc, and consequently little advantage wpuld by that means be 
gained from greater length of radius. 

Being unable to induce Troughton to enter into my v iev\ >, 1 then 
attempted to get the late Captain Cater to patronise it, but w itlmut 
effect, i admit the good qualities of Troughton and Dollond’s 
circles for many purposes, though I am also awaie that their 
bulk, weight, and high price, are too many insuperable objec- 
tions. 1 am also willing to grant to Kater’s small portable circle 
ail fits merits as a travelling instrument on land, and l at tins 
time possess one of the very best that Robinson has hitherto 
constructed, having both its horizontal and vertical circles six 
inches diameter, with three verniers, each showing 10", and f-oiu 
the experience I have had, it promises to give, when properly 
managed, very accurate results. My object however, was, by 
means of the new pocket-box circle, to furnish observers with 
a very convenient, small, portable instrument that might answer 
every useful practical purpose at sea as well as on land, when 
accompanied by one of the simplest and most convenient aiti- 
ficial horizons. 

By the able assistance of Mr. John A die, i believe 1 have 
succeeded in constructing this little circle in a satislactorv man- 
ner* though in some of the minor details it may yet be simpli- 
fied and improved, and 1 shall feel much pleasure should f 1 
meet with the good opinion of this Society*, and shall gratefully 
adopt any suggestions of its intelligent members for accomplish- 
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ing its future improvement, and bringing it more nearly to 
such a degree of perfection as it may be susceptible of. The 
three verniers read each to minutes only, but as observations 
must always be taken, from the nature of its construction, tvyice 
— once forward and once backward — a mean ol six readings 
will be obtained, giving a probable error not exceeding 20" or 
so, for each double observation. B\ repeating these two or thrPe 
times when thought necessary, it is obvious a much greater de- 
gree of accurac> will lv obtained, than, from the small size of 
the instrument, might naturally be expected. Its convenient 
form, the ease with which it may be used, and the accuracy of 
its results, will, it is hoped, recommend it to a numerous class of 
observers, while its moderate price will enable many to become 
purchasers. 

]\1> remarks relative to the advantages derived from the use of 
two or three muioscopes or verniers, are derived chiefly from 
an excellent analysis of tin* error to which astronomical circles 
are liable, in a paper by l)r. Uobmson ot \rmagh, read before 
the Koval Irish Academy in 1820, and, if I am not mistaken, 
published subsequent lv m a separate pamphlet, so that it ap- 
peared to me unnecessary duow to enter upon another discussion 
on this subject. 

The leaned author shows that “ two microscopes will correct 
for eccentric ity, or for an\ other error varving by a similar law ; 
as also for all errors which are as the odd powers of the sine or 
cosine, but that three verniers are still better, failing only where 
the number expressing the order of the error is divisible by three." 

In the original circle exhibited to the Society of Arts for 
Scotland, there are three verniers, but m the figure given here 
there are only two, though either mode mav be followed by the 
maker when desired. In this figure A B C 1) is the circle di- 
vided into 720 w , A the telescope, B, 1), the two opposite ver- 
niers reading to minutes, or half minutes, if thought neces- 
sary, K the reading microscope or lens, (1 I the tangent screw 
fixed at any required position on the elevated < lrcle E F II by a 
clamping screw' near H. From this description, the method of 
making and using the circle will readily occur to those ac- 
quainted with the sextant/ 


EXPLOSION OF STEVM BOILEWS. 

The question whether any explosive gas is ever formed in a 
boiler, is as unsettled as ever. M. le Baron Seguier is on the 
affirmative side, and states that a M. Maique, of the Fauxbourg 
St. Antoine, absolutely kindled some gas, which issued at the 
{|afety-valve ol his boiler, having previously perceived an odour 
wliich made him believe that hydrogen was escaping from it. 

1 Jameson’s Journal* No. 44. 
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M. Seguier does not pretend to account for the hydrogen, being 
uncertain whether it arose from the decomposition of the water (?) 
or from that of some extraneous substance introduced into the 
boiler along with it. However this may be, the baron, in com- 
mon with most English engineers, acknowledge that the prin- 
cipal, and nearly sole cause of explosions arises from the sudden 
generation of a large body of steam, in consequence of the water 
coming in contact with the overheated sides of the boiler. Con- 
sidering the question, therefore, as of no moment in a practical 
point of view, it is still a proper object of experiment, to ascertain, 
whether decomposition of the water can ever be effected, or whe- 
ther a disengagement of explosive gases may arise from that of 
extraneous matters, liable to be introduced into the boiler with 
the water. * 

RESULT OF USING HOT AIR BLASTS IN THE REDUCTION OF IRON. 

During the first six months of the year 18*29, when all the east- 
iron in Clyde Iron works was made by means of the cold blast, 
a single ton of cast-iron required for fuel to reduce it 8 tons l^j 
cwt. of coal converted into coke. During the first six months of 
the following year, while the air was heated to near BOO 1 ’ Fa hr , 
one ton of cast-iron required 5 tons 3) cwt. of coal, converted 
into coke. The saving amounts to 2 tons 18 cwt, on the making 
of one ton of cast-iron ; but from that saving comes to be de- 
ducted the coals used in heating the air, which were nearly 8 cwt. 
The net saving thus was 2i tons of coal on a single ton of cast- 
iron. But during that year 1830, the air was heated no higher 
than 300° Fahr. The great success, however, of those trials, 
encouraged Mr. Dunlop and other iron masters, to try the 
effect of a still higher temperature. Nor were their expecta- 
tions disappointed. The saving of coal was greatly increased ; 
insomuch, that about the beginning of 1831, Mr. Dixon, pro- 
prietor of Calder Iron-works, felt himself encouraged to attempt 
the substitution of raw coal for the coke before in use. Proceed- 
ing on the ascertained advantages of the hot blast, the attempt 
was entirely successful ; and since that period, the UNe of raw 
coal has extended so far as to be adopted in the majority of t lie 
Scotch Iron-works. 

The temperature of the air under blast had now been raised so 
as to melt lead, and sometimes zinc, and therefore was above 
600 ' Fahr., instead of being onjy 300°, as in the year 1830. 

The furnace had now become so much elevated in tempera- 
ture, as to require around the nozzle of the blowpipes, a precau- 
tion borrowed from the finery furnaces, wherein east-iron is con- 
verted into malleable, but seldom or never, employed where cast 
iron is made by means of the cold blast. W hat is called the Twet \ r, 
is the opening in the furnace to admit the nozzle of the blowpipe. 

* Magazine ,of Popular Science, No. 22. 



mechanical inventions. 


65 


This opening is of a round, funnel-shape, tapering inwards, and 
used always to have a cast-iron lining, to protect the other build- 
ing materials, and to afford them support. This cast-iron lining 
was just a tapering tube nearly of the shape of the blowpipe, 
but large enough to admit it freely. Now, under the changes 1 
have been describing, the temperature of the furnace became so 
hot near the nozzles, as to risk the melting of the cast-iron 
lining, which, being essential to the tweer, is itself commonly 
called by that name. To prevent such an accident, an old in- 
vention called the tra ter-tweer was made Available. The pecu- 
liarity of this tweer consists in the cast-iron lining already de- 
scribed being cast hollow instead of solid, so as to contain water 
within ; and water is kept there, continually changing as it heats, 
by means of one pipe to admit the water cold, and another to let 
the water escape when heated. 

During the first six months of the year 1833, when all these 
changes had been fully brought into operation, onr ton of cast- 
iron was made by means of 2 tons 5f cut. of coal, which had not 
previously to be converted into coke. Adding to this 8 cwt. of 
coal tor heating, we have *2 tons 1 8} cvvts. of coal required to 
make a ton of iron ; whereas in 1829, when the cold blast was in 
operation, 8 tons L} cwt. of coal had to he used. This being 
almost exactly three times as much, we have, from the change of 
the cold blast to the hot, combined with the use of coal instead 
ot coke, three times as nyich iron made from any given weight of 
splint void. 

Dining the three successive periods that have been specified, 
the same blowing apparatus was in use, and not the least re- 
markable effect ol I\lr. Ncilson’s invention has been the increase 
in efficacy of a given quantity of air in the production of iron. 
The furnaces at Clyde Ironworks, which were at first three, 
have been increased to four, and the blast machinery being still 
the same, the following were the successive weekly products of 
iron during the periods already named, and the successive weekly 
consumption of fuel put into the furnace, apart from what was 
used In heating the blast; — 

Tons Tons Tons 

, In 1829, from 3 furnaces, HI Iron from 403 Coke, from 888 Coal. 

In 1 830, iroin 3 furnaces, 162 Iron Irom 376 Coke, trom 836 Coal. 

I In 183.% irom 4 turnaces, 245 Iron from 554 Coal. 

Comparing the products of 182j) with the products of 1833, it 

will be observed that the blast, in consequence of being heated, 
has produced more than double the quantity of iron. The fuel 
consumed in these two periods we cannot compare, since in the 
(former coke was burned, and in the latter, coal. But on com- 
N^ing the consumption of coke in the years 1829 and 1830, we 
pud that although the product of iron in the latter period was in 
jpreased, yet the consumption of coke was rather diminished. 
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Hence the increased efficacy of the blast appears to be not 
greater than was to be expected, from the diminished fuel that 
had become necessary to smelt a given quantity of iron. 

On the whole, then, the application of the hot blast has caused 
the same fuel to reduce three times as much iron as before, and 
the same blast twice as much as before. 

. The proportion of the flux required to produce a given weight 
of the ore, has also been diminished. The amount of this dimi- 
nution, and other particulars, interesting to practical persons, 
appear in a tabular statement supplied by l\lr. Dunlop. 

The blowing-engine has a steam <y lindeij of forty inches diame- 
ter, and a blowing cylinder of eight feet deep and eighty inches 
diameter, and goes eighteen strokes a minute. The whole power 
of the engine was exerted in blowing the three furnaces, as well 
as in blowing the four, and in both cases there were two tweers 
of three inches diameter to each furnace. The pressure of the 
blast was lbs. to the square inch. The fourth furnace was put 
into operation after the water-tweers were introduced, and the 
open spaces around the blowpipes were closed up by luting. 
The engine then went less than eighteen strokes a minute, in 
consequence of the too great resistance of the materials contained 
in three furnaces to the blast in its passage upwards. 

Materials constituting a Charge. * 

Cut. qr«. lbs. 


1829. Coke % - a 0 0 

Roasted Ironstone - - - 3 1 14 

Limestone - - - - - 0 3 16 

1830. Coke 5 0 0 

Roasted Ironstone - - * o 0 0 

Limestone - - - - - 1 1 16 

1833, Coal ------- 3 0 0 

Roasted Ironstone ---300 
Limestone ----- 1 00 


Trails. Itoy at Soe. Kdin, 
IMPROVED CAMERA LPCIDA. 

In August last, it appears that M. Kruine presented to the 
Academic des Sciences an improved form of Wollaston’s camera 
luoida, in which, instead of the solid glass prism, used in the 
original instrument, a small mirror is employed, set at an ad- 
justable angle to a horizontal piece of plain glass. The image 
of the object is reflected from the inclined mirror down to the 
plain glass, and from thence a{, r ain to the artist’s eye, he looking 
through a space left for the purpose, at the line in which the 
planes of the two glasses would meet if prolonged. The second 
reflected image is referred to the paper beneath, and the trans- 
parency of the plain glass allows of the point of the pencil being 
distinctly seen, thus enabling the draughtsman to trace the (Ait- 
line of the object. The merit of this construction is, that it re- 
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quires none of that effort to render both the pencil and image 
visible, one or the other disappearing, unless the eye were held 
very steadily at the hole applied to the edge of the prism, in the 
original instrument. 

Mr. Parlour had some months previously constructed a camera 
lucida on (his improved principle ; at least, we have seen one de- 
posited by that gentleman in the Gallery of Practical Science,, 
and can bear testimony to its cflicacy, for the purpose it is in- 
tended for. In Mr. Parlour’s instrument, the plain glass is 
deeply tinged red, thus rendering the reflected image more dis- 
tinct, by toning down Jhe whiteness of the drawing-paper seen 
ill rough it.* 


BRIDGE OVER THE NILE. 

The gigantic bridge over the Nile, projected a long time since, 
is at last about to be realized, and it is supposed it will be com- 
pleted in six years. This icmarkable work will be constructed 
at the point of the Delta, live leagues below Cairo. Since, in 
winter, and during part of the spring, the water in the river 
is at present much too low to be available for the purposes of 
irrigation, the budge will l*e constructed so as to servi for a 
dam to keei> the water up to the requisite height. The cultivator 
will thus l?e spaied great labour and anxiety, and will only 
have to divert the water into the several canals of irrigation. 

It has been calculated ftuU at first *24*060 workmen will be re- 
quired to change the bed oi the river, to iaise the dikes, and 
dig the lateral canals ; 240 non-workers and 650 carpenters are 
to be dratted from the arsenal at Alexandria. As it will not be 
easv to find so many workmen in Egypt, four or live regiments 
will be employed at these works. The stone will be brought on 
an iron railroad from the Mountains of Mokatam, two leagues 
from the Nile . — [Echo du Monde Savant , 12th of August.) 

If the foregoing statement be authentic, it is a fresh proof of 
the injudicious attempts now making by its present ruler to 
outrun the rational advance in improvement ot which this fine 
country is really capable. Under different moral conditions of 
every kind, he is copying the ambitions project of a Peter the 
First, without possessing either his judgment or means.f 


rennet’s steam engine. 

A model of an engine, constructed* upon the principles of those 
which are to be employed in propelling Captain Cobb's steamer 
between New York and Liverpool, has been exhibited at the 
Repository of the Institute. 

T£ie examinations have resulted in a general conviction that 
the world is about to reujize a new improvement, not inferior tu 
* Magazine of Popular Science, No. 22. f Ibid. 
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that of Watt and Bolton — an improvement that will effect a new 
era in ocean navigation, and bring all parts of the world in ap- 
proximation to each other. A voyage to Liverpool, it is be- 
lieved, may, by the power of this engine, be accomplished in ten 
days, with one-tenth of the fuel heretofore required. 

We have requested Mr. Bennet to give a minute description, 
accompanied with a drawing, which, we hope, will enable the 
readers of the Journal who have not visited the Repository , to 
comprehend what to us was incomprehensible, till we examined 
the model, and heard the explanation, how the fire and the water 
could be brought and continued in actual contact with each 
other, and, rapidly generating the steam, still kept in control, 
and its potency safely directed to propel the car or the ship. 

TV following is the description which Capt. Bennet has been 
so obliging as to prepare for us : — 



(Bennet’s Steam Engine.) 


The engine for the Liverpool pocket, is ft 
double horizontal high pressure engine, 36 
inch cylinder, 6 leet stroke with two blow- 
ing cylinders, ot half the capacity, worked 
by the piston-rod ol the steam cylinder pass- 
ing through the lower or extreme head, 
and into the blowing cylinders ; consequently , 
both will be of the same motion. Pipes C, 
with the necessary valves attached to the 
blowing cylinders, convey the air to the 
steam generator, whose outer case, a a, is 
4 feet diumeter, and J‘2 feet high, and the 
inner case, or lurnace B, is 3J feet diameter, 
and 9 feet high. Smoke and feed-pipe I), 
is constructed with two slides, e e, which 
closes the pipe perfectly tight when thrust 
into it; their uses will hereufter be explained ; 
/is a cap-valve in the steam chamber, placed 
over a short pipe or nozzle on the upper 
head of the furnace, and fitted to its .-eat 
perfectly tight, with a rod extending through 
the upper head of the outer case ; g is the 
nsh-pit below the grate ; h an opening into 
the ash-pit, with a slide to close it tight, 
when necessary. 

In order to put the engine in operation, 
and successfully use all the advantages of 


this generator over any other, it will be necessary to set open the f<?ed 
and smoke-pipe I), and the pipe h, as now represented ; to introduce fuel 
down the feed-pipe, in sufficient quantity, and ignite it. Previously 
fill the space between the outer and inner case with water up to the 
dotted line, half way up the cap-valve /, which will completely immerse 
the furnace ; and when steam is generated of sufficient elasticity to start 
the engine, say 76 lbs. per square inch, close the pipes D and A, with 
their respective slides ; then start the engine in the usuul way, by even- 
ing a communication with steam-pipe i ; then the blowing cylinders will 
force tVir charges of air through the pipe C into furnace B, partly 
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taking its course through the mass of fuel on the grates, a sufficient 
quantity being introduced above the fuel to bum the smoke, which can 
be regulated by slides in the branch pipes, terminating the air-pipe C. 
You will discover that there is no escape for the ur thus forced into the 
furnace until its elasticity is, by the continued blast from the blowing 
cylinders, a little superior to the steam in the steam-chamber, when the 
cap-valve / 'Vi ill rise from its seat, and the air, flame, and gases arising 
from combustion, will be forced to pass under the edges of the said valve* 
out into the water ; and in (his process, all the heat generated will be 
imparted to the water, without the possibility of escaping otherwise. 

By the repeated experiments I have heretofore^ made, I find that one 
foot of air blown into the furnace to promote combustion, by the expan- 
sion it undergoes, and by*the addition of the gases and steam, is aug- 
mented in bulk at least five times its original size, or, to speak briefly, 
there is five times as much compound steam, as air, forced into the fur- 
nace ; consequently, it will take one-fifth part of the power of the steam 
to operate the bellows, plus the friction, or thi* is nearly the power ; but 
I forbear at present, nor is it necessary, to speak ut large on that subject 
in this paper. 

By a careful examination it will be seen, that the pre*sure‘of steam will 
whollj depend upon the proportion ot the size ot the blowing cylinder to 
the steam cjhnder. In nij engine wow building, the blowing cjlinders 
each contain 20 cubic feet ; the steam cjlimiers, each 40 feet ; but the 
steam being cut oft’ when the piston has made but. one half its entire 
stroke, — which reduces its size, as a measure to deal out the steam, to 
exactly the «yze of the blowing cjlinder—the measure of the air forced in 
by the blowing cylinders being augmented, by passing through the gene- 
rator, to five times its bulk, has to be forced into a space in the steam 
cylinder ol just its original biflk ; it will, therelore, exert a lorce equal to 
five atmospheres, which will be CO lbs. to the square inch above the at- 
mospheric pressure. 

This force, per inch, will not be exerted during the whole length of 
the stroke of the piston, but only half way, or to where the steam is cut 
off; and at the end, its elastic lorce is reduced to about 20 lbs., which 
will make the average pres-ure 60 lbs. par square inch, and the piston 
contains 962 square inches, which multiplied by 60, will produce 48,100 
lbs., the whole average force the piston moves with. It is calculated to 
have the engine make thirty -five double strokes per minute ; hence, the 
piston will move 420 feet per same time, which multiplied by 48,100, pro- 
duces 30 , 202,000 lbs. ; the weight that the piston would lilt one foot high 
per minute, divided by 33,000, being what a horse power is estimated at, 
gives 612 horse power for each steam cjlinder. But the power abstracted 
to operate the blowing cylinders, and overcome the friction, I allow’ nearly 
- equal to the power of one of the cjlinders; therefore, 1 estimate the 
| power of the engine at 612 horse power. 

* The amount of fuel consumed, will depend upon the amount of air 
! forced into the furnace by the blowing* cj iinders ; and mj two blowing 
! cylinders, at every revolution, would lorce in 80 feet, if there were no 
| leak either in piston or valve*, und no space between said piston and 
f v ulves for the air to compress in, und not be wholly forced out ; there- 
fore, probably not more than 75 feet will be expelled each revolution of 
ihe engine ; and as it takes all the oxjgen contained in 175 feet ol atmO'»- 
ph&ic air to burn one pouyd of carbon, and 525 feet to burn one pound 
hydrogen, I am of opinion, that to allow 225 feet to be necessary to 
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bum one pound of fuel, will not be allowing too much ; nnd, ns before 
stated, 75 leet will be forced into the furnace at each revolution, it 
will therefore take three revolution* to burn one pound ; and as a cord of 
yellow pine weighs about 2,100 lbs., it will take 6.300 revolutions to burn 
one cord, which, dmded bj 35, the motion of the engine per minute, 
will give three hours tor each cord, which, compared with the engine of 
the steamer Erie, on the Hudson, of little less or nearly the same power 
*(600 horsepower), will consume lorty cords in ten hours, or twehe cords 
in the same time m} engine will one cord.* 

NOVEL AND INGENIOUS METHOD OF PRINTING DISCOVERED IN 
AMERICA. 

A board of any hard wood of an even and close grain, such as 
box, pear, plum, or walnut, but cut the cross-way c<4 the grain, 
is made truly level and smooth. Characters, letters, or patterns, 
at pleasure, are stamped about one-liftii of an inch deep, by 
means of steel punches, and when the page is completed, the 
surface is planed down again smooth and level, till the letters are 
just effaced. The wood is then soaked m hot water, which 
causes the woody fibre to expand again, which had been com- 
pressed by the punches. The result is, that the letters rise up m 
relief, and impressions can be tak^ri from the board as from a 
stereotype plate. Blocks prepared m this way may be used for 
stamping paper-hangings, or calico, if the characters should not 
be sharp enough for printing letters.^ 

C INAL-BOAT EXPERIMENTS. 

INI. HaingufrloT, last July, instituted some experiments on the 
Canal de rOtircq, which fully confirmer! the result of those made 
by John Macneill, Esq., on the Paisley and Glasgow canals. It 
may now be considered as ascertained, — 

1. That the wave formed by the boat pushing the water before 
it, moves with a velocity dependent on the section of the canal, 
and this may be determined in each case by observation, though 
it depends on hydro-dynamical principles not yet well understood. 

2. That while this wave moves with a velocity greater than that 
of the boat, and therefore precedes it, the wave opposes a re- . 
sistance to the boat’s advance, inversely proportioned to the dis- 
tance between them. 

3. That the minimum of tractive power is required to draw the 
boat when the velocity of this is sufficiently augmented as to 

* fn the Mechanics 1 Magazine, this engine in represented its “a new but 
by no means improved edition ol the blast-engine ot Messrs. Braith waite 
and Ericsson, which proved in its application to steam-vessels u failure, 
for the same reason that his will assuredly fail also, — the rapid clogging 
up with clinkers, and wasting of the fire-bars, through the intensity of ( 
the heat, to which they are subjected.” Ot this result, however, we are 
not aware that evidence has been adduced w 

f Magazine of Popular Science, No. 22. 
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cause the boat to mount on the top of the wave, and to move 
along with it. 

The ("anal de l’Ourcq is thirty-six feet wide at the w r ater level, 
and about a yard and a half deep. The boat was made in Eng- 
land ; it was of thin sheet iron, seventy-live feet long, and six 
wide ; two horses were employed to tow it, and the tow-rope, its 
situation, and the mode of fixing to the horses, were imitated 
from those adopted b> the English engineers, in the celebrated 
experiment alluded to.* 

i uncock's pwent caoutchouc bookbinding. 

Whim numerous very important improvements have recently 
taken place m ( very other department of the mechanics of book, 
making, that part of binding, which consists of attaching the 
leaves together, has hitherto remained stationary, if indeed it has 
not retrograded. That this want of progress in the march of 
improvement, is not to be ascribed to any perfection in the art 
as usually practised m the present day, will readily be admitted 
by every one who is familiar with its details, who has a library, 
reads a book, or is in the practice ol making entries in ledgers or 
other account books. i\lr^ Hancock, in his patent process of 
binding books with caoutchouc, or India rubber, (an article 
which hntymade su< h rapid strides in usefulness within these few 
years,) is the first that has effected any improvement in the 
operation in question ; a^d that improvement is a most important 
one. The qualities of caoutchouc, its elasticity, its adhesive- 
ness, audits being impervious to the ravages of damp and 
insects render it an article admiral)!} adapted for the purpose to 
which it has m this instance been applied ; and we think there is 
little doubt, but that it will in a short tune totally supersede the 
use of stitching, paste, and glue. 

Mr. Hancock’s invention consists in the binding of the leaves 
of books together by a solution of caoutchouc, or India rubber, 
by various methods, the books being composed of either single 
leaves, or sheets of any number of iolds ; dispensing altogether 
with the operations either of stitching, sewing, or sawing-in, and 
of the use of paste or glue in the hacks. Instead of the leaves 
only being bound together by stitches at two or three points, the 
caoutchouc takes hold of the whole length of the leaf, in some of 
the varieties of Mr. Hancock's patented methods, and of a 
greater portion of it in others The caoutchouc may also be 
used in conjunction with stitching, a back, however formed in 
this way, although of course stronger than with the caoutchouc 
alone, will not open quite so freely. 

The advantages resulting from the adoption of Mr. Hancock’s 
patent caoutchouc bookbinding are numerous ; — the following 
ar^ stated by the patentee, to be amongst the most obvious. As 

* Maguzine of Popular Science, No. 22. 
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regards books for the library— bound in the patented manner, 
they will open with much greater facility, and when opened, lie 
perfectly flat, or more nearly so than books bound in the ordi- 
nary way; thus preventing all strain on the backs, as well as 
obviating the necessity of keeping the leaves apart by force 
while reading, either with the hand, a weight, or otherwise. 

In many extensive public and private libraries, the ravages of 
the insect produced in the paste, and by damp, have been most 
troublesome and destructive. Caoutchouc is impervious to both 
these evils. As regards collections of costly engravings, parti- 
cularly when of large dimensions, and atlases ; to these, the 
caoutchouc binding is particularly applicable, each leaf being 
attached with great tenacity. A large map, or chart, or even an 
engraving may be doubled, and bound into a book «of half its 
size, and the fold at the back of the book, when open, be 
scarcely perceptible. For music books, the leaves, when bound 
with caoutchouc, will not fly back after the V. S. operation, as 
they now very frequently do to the interruption of the performer, 
and often to the marring of a fine passage of music. Manu- 
scripts and collections of letters, where, in the writing of them 
no margin is left at the back by which they can be stitched, 
may be bound without the least encmachment upon the writing. 
And, more particularly as regards ledgers and other account 
books— every one having anything to do with boflk-keeping 
must have experienced the inconvenience of writing in a day 
book or ledger, towards the inner parte of the leaves especially, 
when the back, as is usually the case with such books, is of con- 
siderable thickness. The impossibility of obtaining a flat surface 
with ledgers, &c., bound in the ordinary way, not only retards 
the operation of writing, but renders it extremely tiresome, be- 
sides producing blots and stains from the difficulty of applying 
the pen to the paper at the proper angle ; in many cases also a 
portion of the breadth of the sheet of paper being wasted. Mr. 
Hancock’s patent method of binding, he states, produces such 
elasticity in every part of the back, that it is equally convenient 
and easy to write, whether the book contain fifty or live hundred 
leaves. That these advantages are duly appreciated, may be 
learned from the fact, of the approval of the invention by all the 
great mercantile establishments to which it has been introduced, 
and by the first account book makers in the trade. 4 


lord Willoughby’s machine for the manufacture of 

FUEL BY THE COMPRESSION OF PEAT- 

The expedition of steam, in its appliances by land and sea, is 
ever opening new ways and means to wealth ; a slight scientific 
discovery shows how readily natural productions may be trans- 

* Mechanics’ Magazine,' No. 745. 
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ported, in perfection, from one end of the earth to another, and 
countries clothed with additional beauty and fertility ; well con- 
ducted experiments teach how to impart facility and safety to 
the port, or howtp form the very wave, and ride it triumphantly 
with sail and merchandise ; and other carefully calculated ope- 
rations in farming demonstrate that the waste may be reclaimed 
with advantage, and the most useless soil be forced to contri- 
bute to the wants of man. In this latter instance, vve allude to 
the reclamation of peat-bog in Ireland by Lord Clonbrock, con- 
firmed and corroborated by the testimony of the several indivi- 
duals who had enjoyed opportunities of trying or witnessing 
similar labours. 

The subject is, however, more especially pressed upon our 
notice bf the Session of the Highland Societies at Dumfries, and 
the various suggestions and examples for improving the country 
to which it tends. Among these, it has been our good fortune 
to be eye-witness to a very simple, but, in our opinion, immea- 
sureably important work, which, in an earlier stage, (about a 
year ago), was described in our columns— we refer to the com- 
pression of peat or turf, so as to render it nearly, if not quite, 
equal to coal, not onl> fy domestic consumption, but for me- 
chanical and manufacturing purposes. We are indebted to 
Lord Wjlloughby d’Eresby for persevering through them all till 
he has conquered the difficulties opposed to this task, and finally 
and fully accomplished ^he object at wjiich he aimed. In the 
first place, the fabrication of a machine to perform the operation 
was no slight obstacle, for its requisites were cheapness, ease in 
working, and efficiency. The two former being overcome, the 
latter demanded much ingenuity to discharge the moisture freely, 
and yet retain every particle of the combustible material. By 
simplifying the press, increasing its power, and wrapping the 
masses of peat in coarse linen, the consummation has been 
arrived at ; and, a few days ago, we saw the wet and ragged 
turf, both of the surface and lower stratum, condensed in a few 
seconds to the hard, nearly dry, and shapely dimensions of a 
convenient article for tiring. 1 his sample was sent to the High- 
land Society ; but we speak from our own observation of the 
process. From the first weight of 8 lbs., it was reduced to about 
h}/ 2 lbs., by the discharge of lbs., of almost pure water, or 30 
per cent. In bulk the reduction was nearly one-half ; and, 
when dropped from the press, there was a firm and compact 
body, fit as we have said, for £very economical and useful 
purpose. 

It will be allowed that we do not over-rate the importance of 
this fact, when the circumstances attached to it are taken into 
account. First, in immense tracts of boggy country, where 
there is no yther fuel, the very Necessities of life are supplied by 
the common cutting of turf, and casting and drying of peat, 
which, after all, make but an indifferent fire. Yet it costs the 
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labourer and his family much toil and much time. The original 
preparation is little to the long journeys., week after week, and 
in a changeful climate, to turn and sort the peats, so as to get 
them dry enough to burn, a desideratum not always achieved. 
Now, with Lord Willoughby’s invention, the cotter and his 
family may make plenty of excellent tiring, not only for their 
owrt consumption, but for sale to neighbours otherwise employed ; 
and this of an infinitely superior material. Jt surely is not ima- 
ginative to foresee, from the single piece of substance now 
before our eyes, the ca^bility of immense effects. Instead of 
the bare and imperfect supply of the absolute want tor sub- 
sistence, we have that which is better, cheaper, more easily, and 
more abundantly made. We have a fuel which can be applied 
to every agricultural and manufacturing purpose: to theAmming 
of imie, the smelting of iron, the propagation of steam ; in 
short, to everything which can ameliorate the condition of a 
population, and plant industry and activity where only idleness 
and wretchedness prevail. In the midst of the wild moor, the 
factory, with its engines and machinery, may raise its head ; 
whilst the earth around is forced to assume the healthy forms of 
cultivation and productiveness. If we look at Ireland, the con- 
sequences cannot be calculated. TI 18 north of Scotland, too, 
offers a grand field for this improvement. In truth, it is altoge- 
ther one of those happy inventions which need only tft be fol- 
lowed up with alacrity and spirit to ^ 

“ Scatter blessings o'er a smiling land.”* 


DURABILITY OF VARIOUS KINDS OF WOOD. 

The following are the particulars of experiments made on 
several kinds of wood. If inch square, and 2 feet long, placed 
vertically in the ground, and about 1 foot 6 inches exposed to the 
atmosphere, on the 1st of January, 1881 : examined at two dif- 
ferent times, viz., the 8th of May, 1883, and the 24th of February, 
1836 


fctpmes of Wood. 


Remarks, 8 th May, 1838. Remarks, 24th Feb., 1836. 


English Ouk 


Italian Oak 
Adriatic Oak 


Leaf or Live Oak 


Much decayed and di- 
minished in weight 

Good, but decay had 
commenced op surface. 
Very much decayed. 

Very good. 


Very much decayed, es- 
pecially those ot open 
grain. 

Do. do. rather less than 
the English. 

Very much decayed, ex- 
cepting one piece, very 
good. 

Three much decayed, the 
rest tolerable. 


Literary Gazette 1 
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Species ol Wood. 

Remaiks, 8lh May, 1833. 

Remarks, 24th Feb., 1836. 

Canada White Oak 

Wry mucli decayed. 

Very bad and rotten. 

Memel do. 

Ditto. 

Ditto. 

Dant/.ic do. 

Ditto. 

Exceedingly bad. 

Mahogany hard 

Good. 

Tolerably good. 

I)o. sol t 

Much decayed. 

Very bad, totally de- 
cayed. 

Tolerably good. 

Libanus Cedar 

Good. 

Pencil Cedar 

Wry good. 

Very good. ^ 

All very good, as put in 
the ground. 

African, No. 1. 

A little decayed, and in- 



dined to doat ; better 



than English oak. 

African, No. 2. 

Wrj good. 

Worse than No. 1. 

Teak, !u%vy 

Wry good. 

Rather ^olt, but good. 

Teak, light 

Good. 

Suit but good. 

Teak, part of Hast- 

^ Good. 

Solt {, the rest indif- 

iny's imzen-mast 

ferent. 

Fir, i)aiitzic 

Much decayed. 

Wry much decayed, rot- 
ten all through. 

Fir, Riga 

Much decayed. 

As bad as the Dantzic. 

Fir, Memel 

Much decayed. 

Very bad, rotten. 

Fir, Red Pine 

Mucli decayed. j 

Very rotten, much like 
the Dantzic and Riga. 

Fir, Yellpw Pine 

Veiy much decayed. 

Wry rotten. 

Very rotten. 

Do. Virginia Pme 

Decay ed. 

Do. Pitch Pine, 

Decayed £ of an inch,* 

Decayed g of an inch, 

heavy 

the rest good. 

the rest tolerably good. 

Do. do. light 

Wry rotten. 

Very rotten. 

Polish Larch 

Decayed J in the sur- 

Decayed the rest a 

. 

Scotch do. Tree- 

face* and lost in weight. 

little decayed. 

Surlace { in. decayed 

Surlace j in. decayed, 

nails 

and brittle. 

the rest brittle. 

English Elm 

Wry rotten. 

All rotten. 

Canada rock do. 

Ditto 

Rotten. 

American Ash 

Ditto. 

Ditto. 

Locust Treenails 

Good and retained their 

£ in. rotten, the rest as 


weight. 

sound as when put in 

* ! 


the ground. 

Scotch Larch do. 

Surface j decayed, and 

\ in. rotten, the rest 


very brittle. 

biit tie. 

Stinkwood dark col. 

Surlace not decayed, 

This piece was mis- 

Cowdie 

but very brittle. 

placed. 

Surface ^ decayed, and 
very brittle. 

Rotten. 

Stinkwood lighted. I 

Surface £ decayed, and 

Rotten. 

Poonah. 

: 

brittle. 


Surface a little decayed, 

Surface J decayed, the 


and become light. 

rest good, better than 
African.* 


Note . — Riga preferable to all the Fir, and Dantzic next. 

* Nautical Magazine j quoted in the Mechanics' Mug. No. 737- 

E 3 
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THE BRITISH POWER-LOOM, AND HINDOO HAND- WEAVING. 

The Hindoo weaver, skilful, from long practice, in the use of 
his simple implements, and having no competitors, did not 
think it necessary to tax his ingenuity, for the invention of new 
and improved spinning and weaving machinery, but went on, as 
his progenitors had done, spinning and weaving, with a wheel 
and 'loom still of the simplest construction. 

The process of fabrication, by such primitive methods, is so 
slow, that a man and his family, in constant employment., can 
do little more than support themselves by their labour. When, 
on the contrary, the raw material is exported at heavy cost to 
Britain, and manufactured there, with the aid of improved 
machinery, it can be brought bftck and sold, after paying the 
expenses of a second voyage, from twenty to thirty per cent 
under the produce of the same quality of the native loom. 
Owing to this difference, when the trade was thrown open, and 
free access was allowed to British manufactures, their cheapness 
soon drove the Indian ones out of their accustomed markets, 
and caused at first great distress to our manufacturing popula- 
tion. Now, however, the scales are re adjusting themselves to 
our altered circumstances, and the advantages of the change are 
becoming evident. The exportation of piece goods, from the 
comparatively small quantity that could be produced for exporta- 
tion, and the great expense of fabrication, never could return a 
proportional, if even a remunerating, profit to the country. 
The raw material, on the contrary, owing to the unlimited 
demand, the comparatively high price which it bears, and the 
small expense of preparing it for the market, not only remune- 
rates, but returns such a profit, as to stimulate to a vastly in- 
creased production ; when we add to this, that our growers can 
now clothe themselves with English cloth more cheaply than 
they formerly could with native, we can at once appreciate the 
advantages which India is in course of deriving from the English 
cotton manufactories ; and how much her future prosperity 
must depend on the extension and improvement of her cotton 
cultivation. The fulfilling of these conditions is, in truth, indis- 
pensible to a continuance of that commercial prosperity, which 
is now beginning to dawn on us ; since, unless we labour dili- 
gently to improve the quality, and diminish the exportation price 
of our cotton, great as the demand now assuredly is, we can 
scarcely expect that it will be able to hold its present place in 
the English market, when opposed by so many competitors, 
and, still more, by the long and expensive voyage required to 
bring it into that market. 4 

• From the Madras Journal of Literature and Science. Observations 
on the F16ra of Courtallum, by Robert Wight, Esq,, M.D. ; quoted in 
the Mechanics’ Magazine, No. 728. 
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DESCRIPTION OF A PENDULUM ARTIFICIAL HORIZON, TO BE AT- 
TACHED TO A SEXTANT OR QUADRANT FOR THE PURPOSE OF 

OBSERVING ALTITUDES BY DAY OR NIGHT AT SEA. 

By Lieut . Becker , R.N. 

A small pendulum carries an arm nearly at right angles to it, 
springing from the point of suspension, at which the whole tests 
on an agate point. At the end of this arm is a vane, peipendi- 
cular to the plane of the pendulum and arm, and having its 
upper edge cut horizontal, which fofns the visible horizon. 
This apparatus is placed in a tube lard in the direction of the 
telescope, and attached to the sextant beyond the horizon glass; 
the point of suspension rests on an arch within the tube, the rest 
of the%pendulum hanging below, the vane being at the end 
nearest the horizon glass, its upper edge bisecting the space in 
the tube. 

A disc is placed in the lower half of the tube, between the 
fixed horizon glass and the vane of the pendulum, and close to 
the latter without touching it ; in the upper edge of the disc is a 
small aperture or notch A lens is placed in one end of the tube 
next the horizon glass, in order to show distinctly the edges of 
the vane and this aperture ; at the other end is ground glass. 

The sextant being held with its plane vertical, the reflected 
image te brought down to the horizontal edge of the vane, and 
the sextant is then oscillated in its own, plane till the edge of the 
vane is seen exactly l8ir with the upper edge of the disc, or just 
covering the aperture. If the vane be above the aperture, this 
is discovered by the light appearing through two small holes in 
the disc. As tine line of sight may not be exactly horizontal, its 
error, which is constant, is found by comparing the altitude 
obtained with that shown by another instrument. 

The pendulum moves in a small cistern, containing oil, to 
diminish its vibrations ; on turning up the face of the sextant to 
read otf, the oil runs into another cistern. For observing at 
night, a small lamp Is hung before the outer end of the tube. 

Pn observing with the instrument in a steam vessel, the ex- 
treme error was 7' 48". The latitude, as found on board a small 
cutter in Sea reach by the altitudes of the moon and of Jupiter , 
agreed within 2'. 

The error in observing is generally in excess. 4 


DAVENPORT AND COOK’S ELECTRO-MAGNETIC ENGINE. 

In company with Dr. Steel and several other gentlemen, we 
called upon Messrs. Davenport and Cook, of this village, with 
a view of examining the electro-magnetic engine invented by 
the senior* partner. 

* Mechanics’ Magazine, No. 72#* 
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The ingenuity, yet simplicity of its construction, the rapidity 
of its motion, together with the grandeur of the thought that we 
are witnessing the operation of machinery propelled by that 
subtle and all pervading principle — electricity, combine to ren- 
der it the most interesting exhibition we have ever witnessed. 

Although we shall say something on the subject, it is perhaps 
impossible to describe this machine by words alone, so as to 
give more than a faint idea of it to the reader. 

It consists of a stationary magnetic circle, formed of discon- 
nected segments. The*e segments are permanently charged 
magnets, the repelling poles of which are placed contiguous to 
each other. Within the circle stands the motive wheel, having 
the projecting galvanic magnets, which revolve as near the 
circle as they can be brought without actual contact. The gal- 
vanic magnets are charged by a battery, and when so charged, 
magnetic attraction and repulsion are brought into requisition in 
giving motion to the wheel — the poles of the galvanic magnets 
being changed more than a thousand tiipes per minute. 

Having in its construction but one wheel, revolving with no 
friction except from its own shaft, and limn the wires connecting 
it with the galvanic battery, the latter of which can scarcely be 
said to impede the motion in any degree, the durability of this 
engine must be almost without limit. 

There is no danger to be apprehended from fire or explosion j 
and we understand it is the opinion of scientific gentlemen who 
have examined it, that ihe expense of running this machine will 
not amount to one-fourth as much as that of a steam-engine of 
the same power. 

From the time when the Greek philosopher supposed the 
magnet possessed a soul, its mysterious pow er has been regarded 
with increasing interest and attention to the present day. In 
addition to its utility in the compass, thousands have laboured 
in vain attempts, to obtain through its agency a rotary motion. 
So intense has been the application of some to this subject, that 
in the attempt they have even lost that elevating attribute of our 
Species, reason. It was reserved for Mr. Davenport to succeed 
where so many bad failed. 

He commenced his labours more than three years ago, and 
prosecuted them under the most discouraging and unfavourable 
circumstances — sustained by a constitutional perseverance and a 
clear conviction of ultimate success. He obtained the first rotary 
motion in July, 1834 ; since which time he has devoted his whole 
attention to improvements in his machine. During this period 
it has passed through five different modifications, and is now 
brought to such a state of simplicity and perfection, (having ap- 
parently the fewest possible number of parts), that the proprietors 
consider no further important alterations desirable, except in the 
due proportions of the different magnets, in which they are daily 
improving, ( 
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We were shown a model in which the motive wheel was 5| 
inches diameter, which elevated a weight of twelve pounds. And 
to illustrate the facilities for increasing the power of this engine, 
another model wqs exhibited to us with a motive wheel of eleven 
inches in diameter, which elevated a weight of eighty. eight 
pounds. Although these models have been for some time in 
progress, and we have occasionally been permitted to examine 
them, we have waited till the present period, when the practica- 
bility of obtaining a rapid and unlimited increase of pow er seems 
to be placed beyond a doubt, before eipressing an opinion, or 
calling the public attention to the subject. 

If this engine answers the expectations of the inventor, (and 
we believe no one can assign a reason why it should not,) it is 
destined to produce the greatest revolution in the commercial 
and mechanical interests which the world has ever witnessed. 
We may consider the period as commencing when machinery 
in general will be propelled by povver concentrated upon the 
plan of this engine; when the vessels of all commercial nations 
will be guided to their point of destination and urged forward 
in their course by the same agent, triumphantly contending 
against winds and tides, with the silent sublimity of unseen but 
irresistible power. • 

The prophetic ken of science is happily exhibited by Dr. 
Lardn^r, in his treatise on the Steam Engine. His far seeing 
genius seems to have anticipated the invention of which we are 
speaking. “ Philosophy,” said he, “ already directs her finger 
at sources of inexhaustible power in the phenomena of electricity 
and magnetism, and many causes combine to justify the expecta- 
tion that we are on the eve of mechanical discoveries still greater 
than any which have yet appeared ; and that the steam-engine 
itself, with the gigantic powers conferred upon it by the im- 
mortal Watt, will dwindle into insignificance in comparison 
with the hidden powers of nature still to be revealed, and that 
the day will come when that machine, which is now extending 
the blessing of civilization to the most remote skirts of the 
globe, will cease to have existence except in the page of 
history.”* 


SYMINGTON’S PATENT BOILER. 

Mr. Symington has lately patented a new boiler, particularly 
applicable to marine engines ; the advantages of which are — the 
prevention of “priming,” and .that a large heating surface is 
obtained from one fire only. As it is well known that a more 
perfect combustion takes place when the fuel is collected into 
one burning mass, and consequently more heat given out in 
proportion to the quantity of fuel consumed, than when, in the 
usual way* it is divided into two or more smaller fires-^-it is cai- 

* Saratoga Sentinel ; quoted in the Mechanics’ Magazine, No, 722. 
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Fig. 1. 



Fig. 2- 


ciliated that a considerable saving of 
fuel, (the great desideratum in steam 
navigation), will thus be effected. 

Jn the plan, Fig, 1, A is the furnace, B B 
the centre flue, which is divided into two 
equal divisions, by the vertical tubes 1 23, by 
means oi which vertical tubes, the flame from 
the luniHce is bisected, thereby causing it to 
pass in equal portions along the return flues 
C C, making its final exit into the chimney 
^by the upright flues EE. G G is the interior 
* of the boiler. Thejertical tubes 1 2 3, in 
addition to their more immediate and direct 
intention, that of dividing the flame into two 
equal portion*, and directing each portion 
into its respective side flue, will cause a very 
rapid formation of steam, as each tube con- 
tains a column of water, every part of whicl 
is exposed to a most intense heat. 

Fig. ‘2 is a cross section of the boiler, 
taken through the steam chest ; A A is the 
boiler; B B the steam chest ; «, the steam- 
waj from the boiler to the steam*chest ; c h 


rjj — cap to cover the steamway to prevent the 

■ water from the boiler being carried along the 

steam pipe E, into the working blinder, 
fl . 1 which effect is technically called “ priming;'* 

[ a I) I) return tubes, ^through which the water, 

that has been arrested in it* progress, is 
returned into the boiler ; F is the water 
1 J L level. 

The description of the different parts 
» \ renders any further remarks upon this 
/ \ portion of Mr. Symington’s improve- 

/ F J ment unnecessary. Those engineers, 

p-rCT who may have been annoyed by “pri- 
V . ; ^ J ming” will at once perceive, and appre- 

V ;i -li -J ciate, the utility of the means here 
adopted to obviate this most vexatipus 
^ evil. A boiler upon this plan has been 

placed in the Symington Towing Company’s new tug the Dragon , 
from which very favourable results are anticipated . 4 


THE FINE-APPLE PLANT AND ITS FIBRE. 

[We are indebted for the following account to the spirited individual who 
is endeavouring to call the attention of our West India proprietors to 
this new employment of labour and capital. This gentleman explained 
his views on the subject to a select party of scientific persons and 
others, who met at the Gallery of Practical Science, for the purpose* ou 
June 8th.] 


* Mechanics’ Magazine, N<t. 726. 
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This plant, which has hitherto been valued solely as ministering 
to the luxuries of the table, has lately had a new interest at- 
tached to it from the discovery of a fibre contained in its leaves, 
possessing such valuable properties, that it will, in all probabi- 
lity, soon form a new and important article of commerce. 

This fibre is found, on comparison, far to surpass in delicacy 
of texture, those materials which now form the basis of our woven 
manufactures: of these the principal are silk, wool, cotton, and 
flax. Silk is a continuous fibre, often extending, without inter- 
ruption, to the length of 1,000 feet; viewed under the micro- 
scope, it is found to J>e perfectly cylindrical, beautifully smooth, 
glossy, and transparent The be3t kind of prepared silk varies 
from 1*1, 700th to 1*2, 000th part of an inch in diameter Wool, 
on the other hand, is a rough cylindrical fibre, which appears as 
if plated with irregular scales, the edges of which overlap each 
other; though invisible to the naked eye, its roughness may be 
easily detected, by drawing a fibre between the fingers, in a 
direction from its end to its root. It varies greatly in both 
length and size, the diameter of very fine wool being from 
1700th part to 1*1, 200th part of an inch. Cotton, being the 
down of a seed-pod, has peculiar characters, a thin continuous 
tube, presenting the app?arance of a flattened and twisted cy- 
linder, arising, probably, from the compression which the fibre 
undergoes before the opening of the pod : its diameter is about 
the 1‘ 1,000th part of an inch. Flax, in* many respects, differs 
from the foregoing materials ; a filament of silk, wool, or cotton, 
admits of no division, while, on the other hand, each filament of 
flax is a fasciculus or bundle of fine fibres, connected by thin 
membrane, and the natural gluten of the plant. These fibres 
may be termed ultimate, as they admit of no further subdivision : 
they are cylindrical tubes, disposed parallel to each other, and 
having the appearance of innumerable joints, their diameter 
varies, in different flaxes, from 1700th to l*2,5Q0th part of art 
inch. 

The fibres of the pine-apple plant are also disposed in fasci- 
culi, each apparent fibre being an assemblage of fibres adhering 
together, of such exceeding delicacy, as only to measure from 
1*5,0 00th to l*7,000lh part of an inch in diameter; viewed under 
the microscope, they bear considerable resemblance to silk, from 
their glossy, even, and smooth texture. They appear altogether 
destitute of joints, or other irregularities, and are remarkably 
transparent, particularly when viewed in water : they are very 
elastic, of great strength, and readily receive the most delicate 
dyes. This last fact appears singular, when we bear in mind the 
resistance, if we may be allowed the expression, which flax offers 
to dyes. With much trouble, and by long processes, flax will 
receive a fevy dark and dingy colours : all lignt and brilliant ones 
it wholly resists, they dp not enter the fibre, but merely dry upon 
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it externally, and afterwards easily peel, or nib off, — in short, it 
mtfy be said to be painted , and not dyed. 

The preparation of the pine-fibre is exceedingly simple. If a 
leaf of this plant be examined, it will be found to consist of an 
assemblage of fibres running parallel from one extremity of the 
leaf to the other, embedded in the soft pabulum. All the process 
necessary is to pass the leaf under a <£ tilt hammer,” the rapid 
action of which, in a few seconds, completely crushes it, withont 
in the slightest degree injuring the fibre, which remains in a large 
skein, and then require! to be rinsed out in soft w ater, to cleanse 
it from its impurities, and be afterwards dried in the shade. So 
simple and so rapid is the process, that a leaf, in a quarter of an 
hour aftgr being cut from the plant, may be in a state fit for the 
purposes of the manufacturer, as a glossy, white fibre, with its 
strength unimpaired by any process of maceration, which, by 
inducing partial putrefaction, not only materially injures the 
strength of flax, but also renders it of a dingy colour. 

The pine-plant abounds both in our East and West Indian 
possessions, and may be easily propagated from the crown ; the 
offsets from round the base of the fruit, which often amount to 
upwards of twenty in number; and from the young plants which 
spring from the parent stem ; its cultivation requires but little 
care or expense, and the plant is of such a hardy growth, as to 
be almost independent of those casualties of weather, winch often 
prove so detrimental to more delicate crops— it is one of those 
plants which Nature has scattered so profusely through tropical 
regions, whose leaves are thick and fleshy, to contain a large 
supply of nourishment, and covered by a thick, glazed cuticle, 
which admits of so little evaporation, that many of the tribe will 
thrive upon a barren rock, where no other plant could live. 
From the large portion of oxalic acid which the leaves also 
contain, no animal will touch them, and they are, therefore, 
exempt from the trespasses of cattle, &c., indeed, no greater 
proof of the hardiness of the plant can be given, than the fact, 
that in many places where lands have been under tillage, and 
have afterwards been abandoned, and allowed to return to a state 
of nature, the pine-apple plants form the only trace of former 
cultivation ; every other cultivated plant has died away before 
the encroachments of the surrounding wood, while they alone 
have remained increasing from year to year, and have spread into 
large beds. 

In adverting to tbe present state of our West Indian Colonies, 
we cannot but think that tbe discover) of this fibre will prove to 
them a most valuable acquisition. The small amount of labour 
and of capital requisite for the cultivation of the plant, its hardy 
growth, its abundant produce, the facility with which the fibre 
may be prepared from its leaves, the trifling cost at which it can 
he brought to marked and the value attached to it, as an article 



MECHANICAL INVENTIONS. 


of commerce, by those manufacturers to whom it has beefH 
submitted, seem fully to justify the opinion that it is calculated 
to open a new source of wealth to the colonies, and become a 
staple and valuable article of British manufacture.* 


EFFECT OF THE WIND ON THE SPEED OF LOCOMOTIVE ENGINES ON 
RAILWAYS. 

The following observations were made upon the London and 
Greenwich Railway, with a view to determine the effect of the 
wind upon an engine and train of five carriages, against a strong 
wind from N.N.W. crossing the line of an angle of about thirty 
degrees. 

• The Engine ** Royal William." 

Diameter of piston 10 incaes, 16 inch stroke, wheels 5ft. diameter. 

Against the wind . . \ mile in 40 seconds = 22 miles per hour. 

With the wind . . . \ mile in 36 seconds =t 25 miles per hour. 

Difference .... 4 seconds 2 miles per hour. 

Engine “ The Walter" 

Diameter of piston 11 in., length of stroke 18 in., wheels 5ft. diameter. 

Against the wind . . ^ mile in 34 seconds = 26 miles per hour. 

With the wind^ . . . \ mile in 32 seconds = 28 miles per hour. 

Difference .... 2 seconds 2 miles per hour. 

It is here seen, th«t the difference is not so great as many 
persons imagine ; the quantity of steam used was the same both 
ways, the regulator being opened as nearly as possible to the 
same place; the difference is less in the last instance, the engine 
being of greater power, and the surface exposed less than the 
first, being without a tender. 

A ready approximate method to ascertain the velocity of a 
locomotive, is to count the number of revolutions of the crank 
or driving wheels, (if five feet diameter,) in ten seconds, the 
number given is the velocity in miles per hour. Thus, if making 
thirty revolutions, the engine or train are travelling thirty miles, 
and so on. If the wheels be six feet diameter, the number of 
levolutions in eight seconds must be taken.f 


MR. BABBAGE’S CALCULATING ENGINE. 

The following ‘‘ brief account of the Progress and Present State 
of the Calculating Engine,” was published by Mr. Babbage, in 
a late work, the Preface of wkicn is dated 16th April, 1837: — 
About the year, 1831, I undertook to superintend for the 
Government, the construction of an engine for calculating and 
printing mathematical and astronomical tables. Early in the 

* Magazine of Popular Science, No. 18. 

t Civil Engineer and Architect's Journal, No. 2* 
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year 1833, a small portion of the machine was put together, and 
it performed its work with all the precision which had been anti* 
cipated. At that period circumstances, which I could not con- 
trol, caused what l then considered a temporary suspension of 
its progress ; and the Government, on whose decision the con- 
tinuance or discontinuance of the work depended, have not yet 
communicated to me their wishes on the question. 

“ Here 1 should willingly have left the subject ; but the public 
having erroneously imagined, that the sums of money paid to 
the workmen for the construction of the engine, were the remu- 
neration of my own services for inventing and directing its 
progress ; and a Committee of the House 6f Commons having 
incidentally led the public to believe, that a sum of money was 
voted to me for that purpose, I think it right to give to that 
report the most direct and unequivocal contradiction.” 4 


MR. BABBAGE’S NEW CALCULATING ENGINE. 

“ About October, 1834, 1 commenced the design of another 
and far more powerful engine. Many of the contrivances ne- 
cessary for its performance, have since been discussed and drawn 
according to various principles ; and all of them have been 
invented in more than one form. I consider them, even in their 
present state, [April, 1837,] as susceptible of practical execution, 
but time, thought, and expense, will probably improve them. 
This new engine will calculate the numerical value of any alge- 
braical function — that, at any period previously fixed upon, or 
contingent on certain events, it will cease to tabulate that alge- 
braical function, and commence the calculation of a different 
one, and that these changes may be repeated to any extent. 

“ The former engine could employ 120 figures in its calcula- 
tions : the present is intended to compute with about 4,000.f 


CURTIS’S INFLEXIBLE SUSPENSION BRIDGE. 

The principle upon which this bridge is formed, is, that at every 
point of support its stability is maintained by four forces, viz. — 
the two bars radiating from the centre of each pier, and the 
frame of the bridge itself, which frame being connected with the 



(Curtis’s Inflexible Suspeusiou Bridge.) 


• Babbage. Appendix to The Ninth Bridgewater Treatise ; quoted 
in the Magazine ot Popular Science, No. 20. 
f Babbage. Ninth Bridgewater Treatise ; ibid. 
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piers in such a way as to retain only a vertical action, allowing the 
bridge full liberty to accommodate itself to the changes produced 
upon the radial bars by their expansion and contraction ; at the 
same time, being confined in a horizontal direction, the inflexible 
frame becomes a beam, which may be resolved into two forces, 
acting towards and from each pier respectively, thus assisting to 
maintain the stability of the structure. 

The result of this arrangement is, that the bridge will possess 
a degree of stiffness and solidity, wholly unattainable by t the 
ordinary mode of constructing suspension bridges. 

The frame of the bridge must be 1’ormed of timber, well 
framed together and bolted from side to side, so as to make it as 
stiff* as possible ; upon the inside of the pier standards are fixed 
as vertical guides, which allow the frames to rise and fall in har- 
mony with the contraction and expansion of the radial rods, as 
may be seen in the drawing. * 


WIND MACHINE, APPLICABLE TO MINING PURPOSES. 

By Mr . Edward Concunen . 

There are few desiderata in mining operations of greater im- 
portance than affording effectual trial to shallow mines at the 
smallest possible cost, and without having recourse to the ex- 
pensive machinery generally employed for that purpose. In 
most parts of Great %itain, the working of a mine is impeded, 
almost in the earliest stage of operations, by a plentiful influx 
of water, while the face of the country is seldom so moun- 
tainous or abrupt as to admit of relief by driving adits, except 
at a cost and sacrifice of time, which in most cases, far outba- 
lance any ultimate advantage which can be derived from such a 
course — a truth now so generally admitted, that we are never 
likely again to see such long and expensive works of this kind 
executed, as are to be found in almost all our old mining 
districts. 

The steam-engine, it is true, offers a most effectual resource 
on, these occasions, but there is one great drawback in its use — 
the heavy expense which attends its erection — an expense, 
which in many cases can hardly be warranted by the precarious 
indications presented at a shallow depth. To avoid this heavy 
expenditure is evidently most desirable, as a large proportion 
of all mining adventures of the description we are considering, 
undoubtedly prove failures, and jn this case the costly machinery 
which may have been erected can only be disposed of on terms 
which are highly disadvantageous to the adventurers — a truth of 
which we have had too many examples within the last twelve- 
months. 


* Civil Engineer and Architect's Journal, No. 2. 
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For the purpose of un watering shallow mines without having 
recourse to the more expensive agency of steam, a machine of a 
very cheap and simple construction has been proposed by Mr. 
Edward Ooneanen, and appears from the subjoined remarks of 
that gentleman to have been put in execution, and fully suc- 
ceeded to the extent proposed. The machine is impelled by the 
wind, and is in facta horizontal windmill, with a crank attached 
to the upright shaft, the power being taken from this crank in 
any manner that may be convenient, as will be seen at a glance 
by referring to the sket(j T i which accompanies this article. 

In recommending this machine to public notice, as within cer- 
tain limits likely to prove of some utility for mining purposes, 
we must not of course be understood as putting a power so un- 
steady and irregular in the slightest competition either with the 
steam-engine or the water-wheel. Considering, however, the 
precarious nature of the numerous minor trials which are con- 
stantly going on in all our great mining districts, we conceive it 
of the highest importance to proportion the means to the end , 
and to employ for operations so uncertain in their results, only 
the most simple and most economical machinery which may be 
within our reach. The efficacy of the machine in question, ap- 
pears already to have been put to trial by Mr. Concanen, and to 
nave fully answered his expectations, as will be seen by the fol- 
lowing extracts from the communications which we have re- 
ceived from him on the subject. x 

The mode in which his attention was first drawn to the 
contrivance, and its subsequent application, are thus noticed : — 

“ Some time since, in passing through one ol the most unfrequented 
parts of the county of Cornwall, I witnessed the effect of a piece of 
primitive machinery, worked by that despised and neglected power — the 
wind. The mi chine was composed of rough, deal hoards roughly hung 
together, upon the principle of the horizontal mill— its situation, a 
partial eminence — its power connected to a flat rod, which descended 
into the valley, and was there ultached to the pit-work of a shaft, which 
it cleared of its water— this again, on its arrival at the surface, passed 
over a wheel which worked some heads of stamps ; the water, however, 
being first received into a pool, and so husbanded as to keep a constant 
supply, without subjecting the wheel to irregular motion from the 
varied impetus of the first power. Struck with its utility, and the great 
scope for improvement, I returned to our own mine in the west, with a 
determination to make a trial of a more refined and neuter constructed 
mnehine upon the same principle. The idea, a new one in that quarter, 
was at once condemned ; I had, however, seen the effect, and being 
liberally ullowed by the gentlemert locally in power to^lo the best with 
my project, w r e soon completed a practicable model, which snceeeded to 
the following effect; — Our set has not the advantage of much water ; but 
by the power of the wind alone, this small machine has proved herself 
equal to oneewt, in each revolution, the number of which vary according 
to the strength of the wind, from eight to twenty per minute.” 

« The achievement, (without cost beyond the first outlay), of even a 
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sitihII power, is an important point gained in mining. The application 
in the tirst place enabled us materially to assist the stump wheel by 
returning through a small lift some part of the water in continued rota- 
tion into the buckets, thus gaining a real, though artificial, supply of 
water in addition to that which has been so scantily afforded us from 
natural sources. From another small lift attached to the same machine, 
we draw water sufficient to supply frames for dressing the leavings, which 
could not otherwise huve been made available during the dry winds so 
prevailing in the west of the county. The machine requires no attendance , 
(lor this duty at least) ; is prooi against a storm, at which time she has 
been known to make twenty-eight revolution! in one minute, f have had 
some prejudices to contend with, which have of course given way to the 
evidence i now produce. 

“ In the words of a respectable engineer, who has encouraged my 
views, ttyp principle that can command a hundred weight is applicable to a 
ton. Convinced of this, I have pursued my improvements, and find that 
a machine of proper dimensions can be erected to draw moderate water 
at the depth of thirty fathoms from grass or under adit. The first cost 
is inconsiderable, and the mining cost nothing. There ure some objec- 
tions, of course, to the use of it, which have been obviated by the proper 
application of simple means ; and it has still the grand claim to the notice 
of tho^e interested in mining, viz., the absence of amt, I have sent you a 
plan of the power— the null itself without connexion — both for your 
own inspection j and tor th? gratification of those who take an interest in 
mines. Jt will, of course, be understood, that competition with steam 
power Is out of the question, hut, as h cheap and generally available 
power in Cornwall, I think it worthy of notice, always understanding that 
it has been tried and fag succeeded. The sixty-inch c> Under mania 
would h«v*» stood much in the w ay of its adoption some eighteen months 
since, even for making a small trial of a mine, but in the present state of 
allairs, 1 think it no little to be able to state that it is easy to see the 
bottom of a shaft thirty fathoms deep, without inconvenience to the 
miner, merely by the power of wind. The principal objection started is, 
that it will be difficult to keep the water regularity in fork by an uncertain 
power ; this upon inspection of my specification^ will be found to be valid. 
There is another purpose to which it is appbcable, viz., w him-drawing ; 
and in this instance alone, in a proper situation, is capable of saving 30/. 
per month. As I have not intruded the subject without a fair trial, I 
presume it to be worthy of notice beyond a bare project. 

The accompanying engraving is copied from a drawing sent 
to us by Mr. Edward Concanen, and represents the “Wind 
Machine,” described in his communication as having been suc- 
cessfully applied to mining purposes. Tlte construction will 
easily be understood by reference to the explanation here given ; 
and we rpay also introduce a subsequent letter, referring to the 
subject. A power more economical than any now in use, as we 
have before observed, is evidently a great desideratum in making 
trial of small and shallow mines: and as likely to effect this 
object, we are desirous of giving every publicity to this con- 
trivance. 
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REFERENCE TO THE DRAWING OF THE MACHINE. 

A AAA— Four suils, upon which the wind is acting with iuil force. . 

BBBB — Four sails, upon the point of receiving the wind. 

CCCC — Four sails, upon which the wind is -acting on the back part ; 
here there is nothing to prevent their opening, consequently the 
wind escapes, and in turn, us they take the situation of the quarter 
now facing the reader, they will close on the resisting side, and 
become the acting power,, as AAAA. 

DDD — The sails of the opposite quarter coming round, they are 
opening in the same rate at which BBBB are closing. 

Jill 1111— An eye in the upper corner of each frame. 

22222— The line which, after passing through the hanks which ore hung 
to the spars, enter the eje at 1, and so through on the other side, 
seen at AAAA, through another hank, and fastened to an iron at 3, 
which is sufficie»tly heavy to drop the sttiUvhen let go at 4. 

33333— Iron slips fastened to the canvass. 
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4444 — The plugs to which the lines are hitched while the wails are up. 

5— An iron bar, which drops upon the cleet nt 6, as the quarter comes 
round against the wind ; this resists the small bar 7> which turning 
suddenly, throws off the line at 4, when the sails instantly drop, as 
is partially shown at A. 

8888 — The line by which the four upper lines are recovered when it is 
necessary to hoist up the sails. 

9999 — The rods that bear the rings upon which the sails run up and 
down. 

10— The orank to which machinery is connected. 

N.B. — For plain water-drawing, practical sijls will not be required, 
but for whim-drawing, and drawing iiom a working shaft, it will be ne- 
cessary to stop by lowering when required. For ull purposes requiring 
proper check and regulated power, the primitive contmance of the crank 
is discarded and the rotary motion applied to cog-wheels and cylinders, 
upon principles alreudy arranged. 

Note . — ' The power of a machine upon this principle, measuring 
twenty-four feet from the centre of the axle to the end ol the arm, placed 
in a proper situation, is capable of drawing a six-inch box thirty fathoms. 

1 have omitted to remark, in my references to the drawing 
of my “ Wind Machine,” a circumstance especially worthy of 
notice — viz. : it requires no adjustment to meet a change of wind, 
however sudden, as a proper attention to the principles of its 
movements will show.* 


EfsafJTJJO-MAGNETIC MOTORS.f 

Pkof. Silliman having been invited to examine, and report 
upon, an Electromagnetic Machine, invented by Mr. Thomas 
Davenport, of Brandon, near Rutland, Vermont, gave the sub- 
ject his attention in March last, and inserted tne following 
description in the number of his Journal, published in April.) 

The Machine was exhibited by means of a working model, in 
two varieties of form, viz, — 

1. The Rotary Machine , composed of revolving Electro-Mag - 
nets, with fixed permanent Magnets. 

The moving part is composed of two iron bats placed hori- 
zontally, and crossing each other at right angles. They are 
both five and a half inches long, and they are terminated at 
each end by a segment of a circle made of soft iron ; these seg- 
ments are each three inches long in the chord line, and their 

E osition, as they are suspended upon the ends of the iron bars, is 
orizontal. 

This iron cross is sustained by a vertical axis, standing with its 
pivot in a socket, and admitting of easy rotation. The iron 
cross bars are wound with copper wire, covered by cotton, and 
they are made to form, at pleasure, a proper connexion with a 
small circular battery, made of concentric cylinders of copper 

* Mining Review ; quoted in the Railway Magazine, No. 23, 
f See also jfage 77 of the present volume. 
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and zinc, which can be immersed in a quart of acidulated water. 
Two semicircles of strongly magnetized steel form an entire 
circle, interrupted only at the two opposite poles, and within this 
circle, which lies horizontally, the galvanized iron cross moves 
in such a manner that its iron segments revolve parallel and very 
near to the magnetic circle, and in the same plane. Its axis at 
its upper end, is fitted by a horizontal cog-wheel to another and 
larger vertical wheel, to whose horizontal axis weight is attached, 
ana raised by the winding of a rope. As soon as the small 
battery, destined to Generate the power, is properly connected 
with the machine, and duly excited by diluted acid, the motion 
begins, by the horizontal movement of the iron cross, with its 
circular segments or flanges. By the galvanic connexion these 
crosses and their connected segments are magnetized, acquiring 
north and south polarity at their opposite ends, and being thus 
subjected to the attracting and repelling force of the circular 
fixed magnets, a rapid horizontal movement is produced, at the 
rate of two to three hundred revolutions in. a minute, when the 
small battery w r as used, and over six hundred witli a calorimotor 
of large size. The rope was wound up with a weight of four- 
teen pounds arched, and twenty-eight pounds were lifted from 
the floor. The movement is instantly stopped by breaking the 
connexion with the battery, and then reversed by simply inter- 
changing the connexion of the wires of the battery witli those of 
the machine, when it becomes equalty rapid in the opposite 
direction. 

The machine, as a philosophical instrument, operates with 
beautiful and surprising effect, and no reason can be discovered 
why the motion may not be indefinitely continued. It is easy to 
cause a very gradual flow of the impaired or exhausted acid 
liquor from, and of fresh acidulated water into, the receptacle of 
the battery, and whenever the metal of the latter is too much 
corroded to be any longer efficient, another battery may be 
instantly substituted, and that even before the connexion of the 
old battery is broken. As to the energy of the power, it be- 
comes at once a most interesting inquiry, whether it admits of 
indefinite increase ? To this inquiry it may be replied, that 
provided the magnetism of both the revolving cross and of the 
fixed circle can be indefinitely increased, then no reason appears 
why the energy of the power cannot also be indefinitely in- 
creased. Now, as magnets of the common kind, usually called 
permanent magnets, find their limits within, at most, the power 
of lifting a few hundred pounds, it is obvious that the revolving 
galvanic magnet must, in its efficiency, be limited, by its relation 
to the fixed magnet. But it is an important fact, discovered by 
experience, that the latter is soon impaired in its power by the 
influence of the revolving galvanic magnet, which is easily made 
to surpass it in energy, and thus, as it were, to overpower it. It 
js obvious, therefore, that the fixed magnet, as well as the re* 
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volving, ought to be magnetized by galvanism, and then there is 
every reason to believe that the relative equality of the two, and 
of course their relative energy , may be permanently supported, 
and even carried to an extent much greater than has been hi- 
therto attained. 

2. Rotating Machine , composed entirely of Electro-magnets 
both in its fixed and revolving members . 

It is the same machine that has been already described, ex- 
cept thatthe exterior fixed circle is now composed entirely of 
electromagnets. * 

The entire apparatus is therefore constructed of soft unmag- 
netic iron, which, being properly wound with insulate copper- 
wire, is magnetized in an instant, by the power of a very small 
battery. • 

The machine is indeed the identical one used before, except 
that the exterior circle of permanent magnets is removed, and in 
its place is arranged a circle of soft iron, divided into two por- 
tions to form the poles. 

These semicircles are made of hoop-iron, one inch iri width, 
and one-eighth of an inch in thickness. They are wound with 
copper-wire insulated by cotton — covering about l pn inches in 
length on each semicircle, and returning upon itself by a double 
winding, jo as to form two layers of wire, making on both semi- 
circles about one thousand and five hundred inches. 

The iron was not wougd over the entire length of one of the 
steel semicircles ; but both ends were left projecting, and being 
turned inward, were made to conform to the bend of the other 
pait ; each end that is turned inward, and not wound, is about 
one-third of the length of the semicircle. These semicircles 
being thus fitted up, so as to* become, at pleasure, galvanic 
magnetics, were placed in the same machine that has been al- 
ready described, and occupied the samo place that the permanent 
steel magnets did before. The conducting wires were so ar- 
ranged, that the same current that charged the magnets of the 
motive wheel, charged the stationary ones placed around it, only 
one battery being used. It should be observed, that the sta- 
tionary galvanic magnets thus substituted for the permanent 
steel ones, were only about half the weight of the steel magnets. 
r f his modification of the galvanic magnet, is not of course the 
best form for efficiency ; this was used merely to try the prin- 
ciple, and this construction may be superseded by a different 
and more efficient one. But with this arrangement, and not- 
withstanding the imperfection of the mechanism of the machine 
when the battery, requiring about one quart of diluted acid to 
immerse it, was attached, it lifted 16 lbs. very rapidly, and when 
the weight was removed, it performed more than 600 revolu- 
tions per minute, 

*' So sensible was the machine to the magnetic power, that the 
immersion of the battery one inch into the acidulated water was 
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sufficient to give it rapid motion, which attained its maximum, 
when the battery was entirely immersed. It appeared to me 
that the machine had more energy with the electro-magnets, than 
with those that were permanent, for with the smallest battery, 
whose diameter was three inches and a half*— its height five 
inches and a half, and the number of concentric cylinders three 
of copper and three of zinc, the instrument manifested as great 

{ tower as it had done with the largest batteries, and even with a 
arge calorimotor, when it was used with a permanent instead of 
a galvanic magnet. ( With the small battery and with none but 
electro or galvanic nCagnets, it revolved 4 with so much energy as 
to produce a brisk breeze, and powerfully to shake a large table 
on which the apparatus stood. 

Although the magnetization of both the stationary and re- 
volving magnets was imparted by one and the same battery, the 
magnetic power was not immediately destroyed by breaking the 
connexion between the battery and the stationary magnet ; for, 
when this was done, the machine still performed its revolutions 
with great, although diminished energy ; in practice this might 
be important, as it would give time to make changes in the appa- 
ratus, without stopping the movement of the machine. 

Conclusions.— J. It appears, then, fr^m the facts stated above, that 
electro- magnetism is quite adequate to the generation of rotary motion. 

2. That it is not necessary to employ permanent magnets«in any part 
of the construction, and that electro-magnets are far preferable, not only 
for the moving but for the stationary parts of the machine. 

3. That the power generated by electro-magnetism may be indefi- 
nitely prolonged, since, for exhausted acids and corroded metals, fresh 
acids and batteries, kept always in reudiness, may be substituted, even 
without stopping the movement. 

4. That the power may be increased bejond any limit hitherto at- 
tained, and probably beyond any which can be with certainty assigned ; 
since, by increasing all the members of the apparatus, —due reference 
being had to the relative proportionate weight, size, and form of the 
fixed and movable parts, to the length of the insulated wires, and the 
manner of winding them, und to the proper size and construction ol the 
battery, as well as to the nature and strength of the acid or other exciting 
agent, and the manner of connecting the battery with the machine,— it 
would appear certain, that the power must be increased in some ratio 
which experience must ascertain. 

5* As electro-magnetism has been experimentally proved to be suffi- 
cient to raise and sustain several thousands of pounds, no reason can be 
discovered why, when the acting surfaces are, by skilful mechanism, 
brought as near *w possible, without contact, the continued exertion of 
the power should not generate a continued rotary movement, of a degree 
of energy inferior indeed to that exerted in contact, but still nearly 
approximating to it. 

6. As the power can be generated cheaply and certainly,— as it can be 
continued indefinitely,— as it has been very greatly increased by very 
simple means,— as we have no knowledge of its limit, and may therelore 
presume on an indefinite augmentation of jt* energy, it is much to be 
desired, that tb'e investigation should be prosecuted with zeal, aided by 
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correct scientific knowledge, by mechanical ikill , and by ample fundi . 
It may, therefore, be reasonably hoped, that science and art, the hand* 
maids of discovery, will both receive from this interesting research, a 
liberal reward. 

Science has thus, most unexpectedly, placed in our hands a 
new power of great but unknown energy . 

It does not evoke the winds from their caverns ; nor give, 
wings to water by the urgency of heat; nor drive to exhaustion 
the muscular power of animals ; nor operate by complicated me- 
chanism ; tior accumulate hydraulic force b\ damming the vexed 
torrents ; nor summon any other form of gravitating force ; but, 
by the simplest means*-the mere contact of metallic surfaces 
of small extent, with feeble chemical agents, a power every- 
where diffused through nature, but generally concealed from our 
senses, is rrtYsteriously evolved, and by circulation in insulated 
wires, it is still more mysteriously augmented, a thousand and a 
thousand fold, until it break's forth with incredible energy ; there 
is no appreciable interval between its first evolution and its full 
maturity, and the infant starts up a giant. 

Nothing since the discovery of gravitation and of the struc- 
ture of the celestial systems, is so wonderful as the power evolved 
by galvanism ; whether we <ymtemplate it in the muscular con- 
vulsions of animals, the chemical decompositions, the solar 
brightness the galvanic light, the dissipating consuming heat, 
and, more than all, in the magnetic energy, which leaves far be- 
hind all previous artificial accumulations of this power, and 
reveals, as there is full reason to believe, the grand secret of 
terrestrial magnetism itself.* 


HOT AND COLD BI^AST CAST IRON. 

At the late meeting of the British Association, Mr. Fairbairne 
read a report on the comparative strength and other properties of 
cast iron, manufactured by ihe hot and cold blast respectively. 

At a previous meeting of the Association, Mr. Hodgkinson 
read a report on the comparative strength and other properties 
of iron manufactured by the hot and cold blast. — In the prose- 
cution of inquiries since made, it was conceived desirable to 
subject the metals operated upon to more than one species of 
strain; to vary their forms, and, by a series of changes to elicit 
their *p e culiar as well as comparative properties. First, they 
have been drawn asunder by direct tension. Secondly, they 
have been crushed by direct compression, both in short and long 
specimens, (the results of which will be given in a paper read 
subsequently) ; and, Thirdly, they have been subjected to frac- 
ture by transverse strain, under various forms of section, and at 
various temperatures. Ten bars of hot and cold blast iron were 
also loaded with different weights from I12lbs. to near the 

* SfiUitnan’s Journal; quoted fh the Magazine of Popular Science, No. 19 * 



ARCANA OF SCIENCE. 


94 

breaking point, and left for many months to sustain the load, and 
to determine the length of time necessary to effect the fracture. 
The bars thus loaded, are still, (with one exception), bearing 
the weight, havingbeen suspended upwards of six months, and 
from what we can at present perceive, there is every chance of a 
long and protracted experiment. In making the experiment on 
transverse strain, a number of models of different sizes and 
forms were prepared, and the irons, both hot and cold blast, 
were run into the form of these models ; but as there is usually a 
alight deviation in t^he size of the castings from that of the 
model, the dimensions of the bars were accurately measured at 
the place of fracture, and the results reduced by calculation to 
what they would have been if they had been cast the exact size 
of the model, assuming the strength of rectangular beams to be 
as the breadth and the square of the depth, and the ultimate 
deflection ro be inversely as the depth, the length being constant. 
In comparing two irons, the greatest care was taken to subject 
them as nearly as possible to the same treatment. 

A series of experiments was also made to determine the 
strength of hot and cold blast iron at various temperatures, 
from 32°, (the freezing point,) to the boiling point ; for this 
purpose a cast-iron trough was employed, in which the bars to 
be broken were placed and covered with snow or water, (which 
was kept at the proper temperature by a jet of steam,) as the 
case required ; the weights were then gradually laid on until 
fracture took place. 

The strength of bars made red hot was also tried, and contrary 
to expectation, they retained their tenacity and power to resist 
the load to a considerable extent; the reduction of strength in a 
bar one inch square, in a range of temperature from 3 2 U to that 
of redness was rather more than one-sixth, the deflection being 
upwards of 1% inch in a bar two feet three inches long. 

Results. 

Carron iron, No. 2. (Scotch.) 

Mean ratio of transverse strength, assuming the cold 


blast iron at 1000: 979 9 

Mean ratio of power to resi>t impact 1000 : ,1038*9 


Whence in the transverse strength of Carron iron, No. 2, using a 
variety of forms of section, the strength of the cold blast is to that ol the 
hot blast, as 100 to 98, nearly. 

Devon iron, No. 3. 

Mean ratio of strength in sections of various forms, (thir- 


teen experiments) 1000 : 1049 

Power to sustain impact 1000 : 2742 * 


This is an exceedingly hard iron with a singular appearance, the 
centre or more granulated parts of the fracture being surrounded with u 
circle having the appearance of hardened steel. 

Buttery, No. 1, Staffordshire iron, cold and hot blast. 

Mean ratio of breaking weight Jti.... 1000 : 925 

Mean ratio of power to resist impact .* jL . . . 1000 : 965 
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In the hufleiy iron, the hot blast manufacture is weaker whether we 
view it in its transverse strength, or its power to,resist impact. 

Coed Talon, No. 2, North Welsh iron . 

Mean ratio of strength in a number of experiments 1000 : 1014 

Mean ratio of power to resist impact 1000 : 1219 

Modulus ol elasticity in lbs. for a bar of one inch square. 

Cold blast ^ 1 ^’ 947 ’ootl ( 14,;jld,500lb3. 

' HotbWt 

Elsecar cold blast, No. 1, against Melton hot blast, No. 1. 
•(Yorkshire iron.) 


Mean ratio of strength 1000 : 809 

Mean ratio ot power to resist impact 1000 : 8.18 


The modulus ol elasticity in all the irons are computed ; but only 
given in n lew cases in the resulK 

Kelutive strength of hot and cold blast iron to resist a transverse strain 
at different degrees of temperature. 

(’old blast 949 6 at 32°. Hot ditto 9 19*7> Mean. 

IJriho ot strength, 1,000 : 977 6 - 
Power to resist impact, 1,000 : 1,099. 

Cold bhti4 7*4b*l at 1919. llot ditto 823*6. 

In these experiments it appeared that the cold blast lost in 
strength from 32 w up to a blood-red perceptible in the dark, as 
949*6 to 72, VI ; whereas in the hot blast the strength is not so 
much impaired, being as 917*7 at the freezing point, and 829*7 
when perceptibly red in th$ dark. 

In all former experiments on the transverse strain of cast iron 
it has been assumed, that the elasticity remained perfect up to 
one-third the breaking weight. In pursuing these experiments, 
discrepancies were noticed, and results widely different to those 
generally received were observed. It was found that one-se- 
venth, and in some eases, one-eighth tin breaking weight was 
sufficient to produce a permanent set. 'These facts induced an 
extended series of experiments, principally to determine what 
load was necessary <0 effect a permanent set ; and, if such 
weight, continued for an indefinite time, would break the bar. 
It became a question of great importance to know, if a weight 
having once impaired the elasticity, would or would not, if con- 
tinued, increase the deflection. The inquiry therefore, was — To 
what extent can cast iron be loaded without endangering its 
security ? To solve this question ten bars of hot and cold blast, 
differently loaded, were placed upon a frame, to ascertain the 
amount of deflection at stated periods, and to determine what 
was necessary to break the bars with their respective loads. 


In the cohi blast, with a load of 280 lbs., the deflection in- Inches . 

creased in 103 days from 1*025 to 1*033 

Hot blast, ditto Iroin “ 1*173 to 1*197 

Cold bli “ - - -- - - 

from 


1*344 to 1*366 
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Inches . 

Hot ditto, from 1573 to 1*627 

Cold, with a load of 392 lbs., increased the deflection in 

108 days, from 1*786 to 1*843 

Hot, ditto from 1 891 to 1*966 

Cold blast, with a load of 448 lbs., continued to increase in deflection 


und ultimately broke, after sustaining the weight 35 days. All the 
bars from the hot blast broke in the act of loading them with the above 
weight, 448lbs. 

Mr. Fairbairne stated, that all the irons were made of the same 
materials# and wider* the same circumstances. The irons were 
of fifty sorts. * 

Mr. Cottam inquired as to the elastic forces. Dr. Young and 
Mr. Tredgold had found that the strength of the material would 
fail if loaded beyond its elastic force : he wished to know whe- 
ther the loads had been more or less than 850 lbs. to the foot. 
Mr. Fairbairne stated that some of the loads were more, some 
less, and that a weight of 280 lbs. produced a permanent set of 
an inch square bar. The President remarked that the calcula- 
tion as to elastic forces was scarcely to be confided in. Mr. 
Fairbairne in answer to another question, stated that the hot 
blast iron was the more flexible ami better capable of bearing 
impact ; but that all the results of impact had been taken from 
calculations founded on cold blast iron. Mr. Fairbairne stated 
that the crystalline appearance was finer in hot than in cold blast 
There were no experiments made on the loss by remelting, and 
none on wrought iron, — all on cast iron. Jn reply to Mr. 
Cottam, he mentioned that all the Scotch irons had no cinder; 
the composition of the others they did not know. Great diffi- 
culty had been experienced on this point, because the different 
manufacturers were unwilling to give information.— Mr. Guest 
professed on his part the fullest readiness. — Some conversation 
took place with regard to the peculiarity of appearance in the 
broken bars. The President remarked, that when a rectangular 
bar of any substance is exposed either to fracture, or even to 
temporary deflection, a similar appearance was found : this was 
known from the experiments on glass by polarized light/ Mr. 
Fairbairne in assent, said the crystals were always more compact^ 
in the edge than the centre. Mr. Webster inquired whether the 
elastic weight was always less than one third of the breaking 
weight. Mr. Fairbairne said, always— *and afterwards replied 
to a question from Mr. Guest, that the Scotch hot blast iron 
showed a greater comparative strength as compared with cold 
blast, but that they had made no experiments on South Welsh 
iron. There was a perceptible permanent set from 280 lbs., the 
experiments being of from five to ten minutes in duration, and it 
being possible to judge the deflection to the 1000th part of an 
inch. — Mr. Webster said it had been found that the first set was 
owing to the breaking of the first crust 1 , and that beyond the first 
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permanent set up to the elastic limit, the deflection increases 
exactly as the weight. Some further conversation ensued, in 
which Mr. Smith and others took part, when Mr. Guest suggested 
the propriety of further continuing these researches, to which 
the President agreed, and suggested a recommendation to that 
effect from the committee of the section to the General Com- 
mittee.* 


FRENCH MANUFACTURE OF INDIA-RUBBER WEB. 

The fabric of India-rubber web was commenced at Vienna, but 
much improved and Extended in the manufactory at St. Denis, 
near Paris, in which there are about 1,500 of the machines for 
plaiting fhj; thread around the filaments of the elastic gum, and 
all the other departments in correspondent proportion. 

1st operation. — The gum elastic is provided in the usual form 
of bottles. The first operation is to divide these bottles into two 
equal parts ; they are then placed in piles of six or eight in 
height, and of an indefinite number in extent, upon a plank, and 
another plank is placed upon them, when the two are drawn to- 
gether by wooden screws and nuts. They remain in this state a 
sufficient time to render th«n flat, or to take out in a great mea- 
sure the original curvature of the bottles. 

2nd operation. — The first machine contains a circular knife 
which revolves rapidly, its diameter being about eight indies. 
At the side of its edge if an advancing carriage or slide, w hich 
receives its movement by means of a screw from the shaft of the 
knife. Upon this slide is attached (he gum, a hole being made 
in its centre to receive a screw, which serves as a pivot upon 
which it may turn ; it is held dowju by a nut that is screwed upon 
it, and the edges are held down by springs placed near to the 
knife, but not so strong as to prevent its turning under (hem. A 
box under the table contains water, in which the knife runs, and 
a box above it incloses the blade, and prevents the water from 
being thrown into the face of the workman. When (he machine 
is started, the gum advances and is lurned round by hand, 
whilst the knife cuts off the irregular circumference, until a con- 
tinuous slip comes off*, which the workman takes hold of and 
draws away, the carnage advancing, and the knife cutting until 
the gum is exhausted. The operation resembles the cutting of 
leather strings out of circular pieces of that material in the man- 
ner practised in (he olden time by shoemakers. 

8rd operation. — These slips pass into a bucket of water, from 
which they are taken and examined through their whole length 
by a woman, who removes the defective parts, and joins together 
the ends of the slips, by cutting them off in a sloping direction, 
and making a nick near the extremities, with a pair of scissors. 

* Athenaeum, No. 516 : quoted in the Philosophical Magazine, 
No. 70. 
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These ends are then placed together, and hammered with some 
force upon an anvil, by which means they are made to adhere 
with considerable tenacity. 

4th operation. — These slips thus joined pass to another engine, 
which resembles in almost all respects the slitting mills of iron 
works, of a size proportionate to the malerial upon which they 
operate. The slip, always contained in wafer, is guided into this 
cutting mill, which lias live or six blades according to the width 
of the slip, and is kept in its place and prevented from turning 
by a slight spring. Al$r passing between the cutters, it is drawn 
off by two rollers, between which it passes, and from thence into 
the hands of the attendant, who passes the slip thus divided into 
threads, into water. 

5th operation. — The filaments then pass into the hands of fe- 
males, who examine them through their whole extent, remove the 
imperfect parts, and join the extremities as before. 

6th operation.— The next machine is important, having for its 
object to remove the elasticity of the gum, or in other words, to 
stretch the filaments to their utmost extent, it consists of a reel 
of eighteen or twenty inches in diameter, revolving with consi- 
derable rapidity. Between the attendant and the reel is a wheel 
with several grooves of different diameters, revolving with a 
movement slow compared to that of the reel, and which has a 
transverse movement from the right to the left side, thus serving 
as a guide to the filament, and preventing it from overlaping 
upon the reel. This latter wheel was evidently intended to give an 
equal tension to the gum, as it was wound upon the reel, but the 
filament was simply held by the hand, and the wheel only used 
as a guide ; sufficient practice on the part of the workman giving 
to the motion every desirable regularity. The slips are left upon 
these reels to dry and harden for a period varying from three to 
six weeks. 

7th operation. — They are then wound upon bobbins by the 
usual means of a wheel and spindle, by a woman, care being 
taken to retain the tension. 

8th operation. — The next operation is the plaiting of rsilk, 
cotton, thread, or other material, around the filament of gum, 
previously coloured or white, according to the objects into which 
it is subsequently to be manufactured. This is performed by an 
extremely ingenious machine, the construction of which it would 
be impossible to illustrate without drawings ; the machines are 
manufactured, and for sale in Paris, by Blanchin, No. 98, Rue 
Faubourg, St. Martin. They have the important quality of 
stopping, if a thread breaks or is exhausted. 

9th operation. — The machine last alluded to, draws the filament 
off the bobbins upon which it was previously wound, and after 
plaiting around it, winds it again upon others, which when filled, 
are conveyed to the looms, and there jjaced in frames, with a 
strap and counter-weight to give the necessary tension, and in 
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sufficient number to form the warp of the web, which of course 
varies in width according to the object to which it is destined. 
The looms were usually simple and moved by hand, but there 
are also looms capable of weaving six webs or more at the same 
time, the shuttles of which are furnished with racks, by means of 
which they are carried through the chain. 

The plaited filament is combined with silk or other matter, and 
filled wit(» different materials, according to the object of the 
manufacturer, and in this respect, all the variety of the weaver’s 
art may be exercised. 9 

All (he operation^ thus far noticed, have been performed by 
machinery, driven by a steam-engine, with the exception of the 
looms, which it appears to me are not necessarily excepted. In 
most of rtiem the gum has been deprived of its elasticity, the last 
operation consists in restoring this quality. This is effected by 
taking advantage of that well-known, though extraordinary cha- 
racter which gum clastic possesses, of shrinking by the applica- 
tion of heat. 

10th operation. — The machine to effect this is a long table 
covered with coarse cloth or felting in several thicknesses ; at each 
end is a shaft crossing it from one side tathe other, upon which 
are pulleys, — a strap paSses over these pulleys, connecting the 
two ends of the table by a band, which has upon it a crotch. One 
of the shafts is furnished with a handle, to give motion to the 
whole. A heavy, square, smooth iron, heated to a convenient 
degree, is drawn by means of these straps from end to end; 
three or four webs are laid upon the table at one time, their ex- 
tremities on the right are held by weights, whilst a light block lies 
upon them at the other extremity, keeping them flat, but not pre- 
venting their advancing as thfey shrink by the application of the 
heat of the iron ; inclined planes near the ends lift off the weight 
at the close of the operation. The : ron has wooden handles for 
convenient management. Baskets at one end, and boxes at the 
other, receive and supply the web. 

The web shrinks in length as the heated iron passes over it, to 
about '$ of the previous length, and has all its original elasticity 
restored. This operation closes the process, the web being sub- 
sequently prepared for sale by being made into rolls, and pro- 
perly packed. — Peale , Franklin Inst. Journal .* 

* Quoted in the Magazine of Popular Science, No. 17. 
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CYANIDE OF POTASSIUM, «AN INCIDENTAL PRODUCT OF THE PROCESS 
FOR MAKING CAST-IKON IN BLAST FURNACES. 

By Thomas Clark , M.D., Professor of Chenustry in Marischal College 
and Cta verbify, Aberdeen . i 

During the last three years, a salt, which, when melted, is clear 
and colourless, but which, when solid, is of an opaque white, and 
generally not crystalline, has been observed to exude in the liquid 
state, from cracks, and other accidental outlets, around the tweers 
of the hot-blast furnaces lor making cast-iron in the Clyde iron- 
works. The salt occurs in greater quantity at one time than at 
another; but I have not yet been able, to ascertain the circum- 
stance in the process upon which the supply of the salt depends. 
The workmen say, that it occurs most after what they call a 
scour of the furnace, that is, after, by an excess of the fluxing in* 
giedients of the smelting process, or an increase of the fuel, the 
materials accidentally adhering to the inner sides of the lurnace 
have been dissolved away. The salt in question, however, may 
exude, under such circumstances, not because it is produced in 
greater quantity, but merely because it then finds a readier outlet 
at the tweer, where alone it has hitherto been observed. At the 
Clyde iron-works, the salt lias occasionally accumulated in such 
quantity as to require a wheelbarrow for its removal. Upon mi- 
nute inquiry I found that a similar product, although it had at- 
tracted no attention, occurred at other iron-works in Scotland, 
wherein, as at the Clyde iron works, the hot blast and coal for 
fuel were employed ; but owing to the rare use of coke in Scot- 
land now, I am as yet, not aware whether the same product has 
been observed where coke is the fuel consumed. 

The principal ingredient in the salt thus obtained, is cyanide of 
potassium. In a quantity that was, about a year ago submitted 
to an examination whereof the sequel will give an account, the 
cyanide of potassium made up about 53 parts in the 100 , the rest 
being carbonate of potash, intermixed with a small quantity of 
carbonate of soda; but another quantity that was examined about 
a year previously, contained more than two thirds of cyanide of 
potassium. One learns, not without surprise, that so remakable 
a product should occur from such materials,* and under such cir- 
cumstances. That potassium should be there, from what source 
as yet I know not, will indicate that the presence of that element. 
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in even unpromising materials 8( soils for vegetation* is more 
general than is usually suspected. I^or will the iron-master fail* 
From this intimation, to warn ail under his charge whom it may 
concern, of the perilously poisonous character of this product— a 
warning not idle* I presume, since on a visit to the Clyde iron- 
works, 1 learned that the workmen, having discovered its alka- 
line properties, some of their wives, u on household thoughts in- 
tent,’’ had resolved to make the cyanide of potassium available 
in their washing-tubs. The product will, however, better merit 
the attention of the pharmacian, as affording a copious and cheap 
source whence to ojffain cyanide of potassium. 

The details of the investigation, having no novelty of method 
to boast of, might not be worth giving, were there not strong 
reasons»for believing that, for want of due precautions, a similar 
product has been more than once — in the hands too of able 
chemists, mistaken for carbonate of potash. This induces me to 
give the details. 

A portion of the salt, selected as free from insoluble admix- 
ture, was dissolved in water, which was done easily, and to the 
solution, which was distinctly alkaline, dilute nitric acid was 
added, until the solution, being gently heated, became neutral. 
Effervescence took place. The evolved gases betrayed the pre- 
sence of carbonic acid by precipitating lime-water, and of hydro- 
cyanic acid by the smell of it, which prevailed. The neutral so- 
lution gave no precipitate by nitrate of barytes, or nitrate of 
silver, — indicating the absence not only of sulphates and chlo- 
rides, but that ot salts of several other acids, such as these re- 
agents would precipitate. The same solution was unaffected by 
sulphuretted hydrogen, by sulphuret of potassium, by yellow 
ferro-prussiate of potash, by dxalate of ammonia, or by carbonate 
of potash — showing the absence of all metallic bases, except such 
as are alkaline. 

Potassium was proved to be present, and sodium too, by crys- 
tallizing a portion of the same solution, examining the succes- 
sive crops of crystals that were formed, and persevering in 
the crystallization until there did not remain a drop of the so- 
lution. At first the well known cr>stals of nitre were obtained. 
Towards the end, however, when the solution had become small 
enough to be transfered to a watch-glass, little crystals of ni- 
trate of soda, in their well-known rhomboidal form, appeared. 
This test for the presence of sodium is much more delicate than 
might be imagined. But another and a readier test showed the 
presence of sodium as decisively. A platinum wire, scrupu- 
lously clean, is by way of precaution, placed either before the tip 
of the inner blue flame of the blow pipe, or so as to touch fhe 
circumference of the blue flame of alcohol. In either case, the 
colour of the flame is unaffected by the wire, if sufficiently clean. 
Dipped, however, into a strong solution of any salt containing 
potassium* and dried above a flame, the wire will, before the 
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blowpipe, show a violet flame, Seyond the wire, in continuation 
of the blue one, but short and spread ; and, in the flame of al- 
cohol, it will tint with a like violet colour all above the wire. 
But a similar wire, dipped into a rather strong solution of a salt 
containing sodium, and treated in like manner, will give, before 
the blowpipe, an intense greenish-yellow light, shaped so as to 
seem a prolongation of the blowpipe’s blue flame ; and, when 
placed in the flame of alcohol, will embue so much of the flame 
as is above the wire wit)* a similar colour. A sodium salt, al- 
though intermixed with one of potassium in a smaller proportion 
than 1 to 100, will give, With sufficient distinctness, a like indi- 
cation of its presence. Any common gas-light, lowered till it 
burns blue, will answer for the detection of sodium in this man- 
ner; but to exhibit this test on the lecture-table, the flame of al- 
cohol answers best. By this test, applied in all these modes, the 
salt exuded from the blast-furnaces gave distinct indications of 
the presence of sodium. 

The proportion of nitrate of soda obtained by crystallizing 
the mixed nitrates of the two alkalis was manifestly small ; but, 
as the two were evidently in a state of mixture — not of combina- 
tion — it did not seem worth while to ascertain the proportions of 
each. Nevertheless, l made an approximative experiment, in 
order to form some idea of the relative proportion of thqjnter- 
mixed sodium salt. Equal weights of pure chloride of potassium 
and of mixed chlorides, formed by treating, .the salt under exami- 
nation by pure muriatic acid, were separately precipitated by ni- 
trate of silver, the experiment in each case being conducted in a 
like manner. The chloride of silver from the mixed chlorides, 
was to the chloride of silver from the chloride of potassium, in 
the proportion of not more than 1,004 to 1,000. This corresponds 
to about 15 of sodium salt in 1,000 of the mixture. 

That the salt under examination contained no ferro-prussiate 
of potash, was proved by first supersaturating a watery solution 
of it with pure muriatic acid, and then adding a solution of a 
protosalt of iron. No blue appeared. That the salt did contain 
cyanide of potassium, was proved by first adding to a watery so- 
lution of it, a solution of protosulphate of iron, and then redis- 
solving the precipitate by pure muriatic acid ; upon which Prus- 
sian blue appeared. 

For want of attending to the order in which these reagents 
should be used, an eminent chemist, expressly seeking for the 
production of an alkaline cyanide, has merely proved the absence 
of a ferro-prussiate, where he conceives he proved the absence of 
an alkaline cyanide. — (Ann. de Chim. et de Phys. tom. lix. 
pp. 268, 269.) 

To ascertain the proportion of cyanide of potassium, the 
method was adopted — which repeated experience has taught me 
to regard as the best — of estimating that qyanide from what pe- 
roxide of mercury it can render soluble. All the precaution re- 
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quired is, that the peroxide be pure and in fine powder. Accord- 
ingly, 12 grains of the salt were dissolved in about 1,000 grains 
of water, and treated with peroxide. Were those 12 grains en- 
tirely cyanide of potassium, they would dissolve 20 grains of the 
peroxide of mercury. In point of fact, they dissolved, in three 
experiments, as under: 

10 77 grains, corresponding to cyanide of potassium 53'9 in 100 

10 77 53-8 

10*5 52-5 

Cyanide of potassium 53 4 in 100 

Having found, by preliminary experiments, that a given weight 
of carbonate of potash precipitated from a solution of chloride of 
calcium* the same weight of carbonate of lime, whether pure 
cyanide of potassium was added to it or not, I resolved to esti- 
mate the carbonate of potash by that method. 50 grains of the 
salt gave, of carbonate ol lime, in two experiments : 

16*5 grains, corresponding to carbonate of potash 45*3 in 100 
16 9 4tr 3 


Cntbonate of potash.! 45’8 in 100 

Together, the result is, for 100 parts. 

Cyanide of potassium 53*4 

Carbonated potash 45 8 

99 2 

Loss -8 


— a result confirmatory of sodium being present in small quan- 
tity. 

That the salt contained no caus'ic alkali was thus proved. 
Into ti weak solution of the salt, a solution of nitrate ol silver, 
likewise weak, was dropped. The precipitate was white, as 
would occur from a solution either of cyanide of potassium or 
of carbonate of potash. Into a similar solution of the salt, one 
or two drops of a weak solution of caustic potash were let fall, 
and, afterwards, one drop of the nitrate of silver solution ; where- 
upon the light grayish brown, indicative of the precipitation 
of oxide of silver, at once appeared The absence of this 
light grayish brown in the previous experiment, demonstrated 
the absence of caustic potash or caustic soda in the salt under 
examination.* 

* In reference to the subject of Dr. Clark’s paper, we may cite a no- 
tice in Phil. Mag., First Series, vol. lxii. p. 234. — Quoted in the Philo- 
sophical Mngazine» Third Series, No. 62. 
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THE TWO ELECTRICITIES— VELOCITY OF ELECTRIC LIGHT. 

At the late meeting of the British Association, Mr. Ettrick 
read a paper on the Two Electricities, and on Professor Wheat- 
stone’s Determination of the Velocity of Electric Light. He 
stated that he had read a paper before the Society in the pre- 
vious year, showing, that in piercing a card by the electric dis- 
charge, two or more holes are invariably made ; and he con- 
tended, that they indicated the passage of two or more electric 
fluids, rather than two or more successive dis< harges. lie then 
said, that such opinion 'had been conlirmed by an observation 
made this year on the spontaneous discharge of the Leyden jar, 
in which he had observed that the lines or marks made upon the 
glass of the uncoated part of the jar, are not single, as they ap- 
pear to a superficial observer, but double; the two zig-zag lines 
going parallel to each other, however numerous the bends or 
turns may be, with one exception, where they cross each other on 
the outside. Though some parts of these lines appear as straight 
or regularly curved lines; nevertheless, they arc not so, -but 
consist of an infinite number of minute sharp bends, which, by 
going in the same direction nearly, give it the appearance of a 
straight line. Whatever objections might have been made to 
the supposition of these two lines representing the passage of 
two distinct electricities, before the discovery of the crossing of 
the lines, after such a remark, I\lr. Ettrick contended, \Ve have 
an ocular demonstration of it. He then stated, that lit* had re- 
peatedly observed an appearance in the rfpark from coated sur- 
faces, that indicated the passage of contrary electricities, not only 
when the discharge was made m an exhausted receiver, but also 
in common air. The spark appeared as if divided into two por- 
tions by three blueisb bands of light, one at each end, and an- 
other in the middle, which could not be supposed to be the case 
by the passage of the electric fluid from one end only. He then 
showed, that the old remark respecting the brush ot light upon 
positively electrified points, and the star on negative ones, could 
not be taken as any proof of the passage of the electricity in one 
direction only ; because the appearances are greatly modified by 
Circumstances. If the point be placed in a glass tube, drawn 
out to a fine point, then the only perceptible difference is in the 
length of the brush, the positive being twice the length of the 
negative brush. He said that, although experiments similar to 
these tended to show the passage of two electricities, neverthe- 
less, they cannot be taken as absolute proofs, which, he con- 
tended, could only be directly proved by the visible passage of 
the two electricities, which Professor Wheatstone had shown a 
means of accomplishing. Mr. Ettrick then said, that it was 
much to be regretted that Prof. Wheatstone did not succeed in 
his first attempt to ascertain the velocity,, but was obliged to- re- 
sort to the secondary method by reflection, He then described a 
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machine, by which he had rendered the passage of the electric 
light visible without reflection. To convey to our readers some 
idea of this instrument in its action, we give a cut representing 
the material parts of it. 



Let A B represent the two points of art iron frame, moving in a solid 
Cast metal stand. The central part of this frame is made square, as at 
E G F H, and at the sides the hallow brass tubes C D are fixed, having 
the hollow insulating glass rods C M, P L, through which the copper 
wires CMC, D L F puss, and touch the pieces of brass K I, insulated 
by gluss cones with flanges. At Z X and Y there ore brass tubes, having 
glass tubes, through which copper wire« pu*s. 

The action of the machine was stated to be as follows: — Suppose the 
inner one ot the two circles to represent the inside coating of a Leyden jar, 
and the outer circle the outside coaling. It an electric discharge be sup- 
posed to pass along the wire O to Z, and leap the interruption from 
Zto C, it would then pass on through the w ? ire C M G to K, then through 
the wire 2 to the coil of wire 2 6 3, which was said to be one mile and a 
half long, when it passed on to X, from thence to P L F 1, where cross- 
ing the brass, it entered the coil 4 7 5, and went to the outside of the jar. 
This supposes the machine to be stationary, but if it be now supposed to 
be put in rapid motion, the point P moving Irom X to Y, and that this 
point C is opposite the point Z, the point P being also opposite the point 
X, at the moment the electric fluid enters the coil at 2 : then before it 
can pass through the coil 2 6 3, the point D will have passed the point 
X, and if the distance X Y be not too much, the electricity will strike 
the point Y, which is also connected with the coil of wire 2 6 3. There- 
fore, knowing the length of the coil, the diameter of the circle, through 
which the points pass, the velocity of the muchine, and the distance of 
the points, we can easily ascertain the velocity of the electric light. Mr, 

• F 3 
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Ettrick stated, that in a rough trial of it, the velocity wan found to exceed 
118,000 miles in a second ol time, lor it struck the point Y, when the 
velocity of the machine was eighty times in a second, the nrms eighteen 
inches long, and the distance of the points one-tenth ol an inch.* 


EXPERIMENT ON THE INTERFERENCE OF LIGHT. 


By H. F. Talbot, Esq., F. R. S. 


I believe the following experiment to be a new one, and it seems 
to afford a satisfactory ifiu&tration of the theory. 

Make a circular hole in a piece of card of the size of the pupil 
of the eye. Cover one half of this opening with an extremely 
thin film of glass (probably mica would answer the purpose 
as well, or better). Then view through this aperture a perfect 
spectrum formed by a prism of moderate dispersive power, and 
the spectrum will appear covered throughout its length with pa- 
rallel obscure bands, resembling the absorptions produced by 
iodine vapour. 

The cause of this phenomenon probably is, that one half of the 
light which passes through the glass film has its undulations 
thereby retarded by a certain quantity, which may be called A. 

Let L be the length of the undulation of any coloured ray, 
which I suppose to be a much smaller quantity than A. 

Then if we consider the colours in succession, L increases 
progressively from the violet to the red. Consequent I) the 
A 

quotient -r- becomes by turns a whole number and a fraction, 
Ju 

and then again a whole number, and so on alternately a 
great number of times. Whenever =- is a whole number, the 

lj 


two halves of the light agree in the phase of their undula- 
A 

tion. But when r- is midway between two whole numbers, the 

Ju 


two portions of light are opposed in phase, and therefore the 
corresponding colour cannot make its appearance m the spec- 
trum at all; and therefore also a dark band appears in the place 
it would have occupied.! 


ELECTRIC CURRENTS. 

On February 2, were read before the Royal Society, Observa- 
tions on the Electro-chemical Influence of long-continued 
Electric Currents of Low Tension ; by Golding Bird, Esq., 
F. L. S,, F. G.S., Lecturer on Experimental Philosophy at 
Guy's Hospital. Communicated by Thomas Bell, Esq., F. R. S. 

• Mechanics' Magazine, No. 744. 
f Philosophical Magazine, No. 62. 
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The author , after observing that the brilliant discoveries in 
electro-chemistry obtained by Sir Humphry Davy were effected 
by the employment of voltaic currenfs of high intensity, elicited 
by means of large batteries, adverts to the labours of M. Bee- 
querel, to whom we are indebted for tlie knowledge of the chemi- 
cal agency of feeble currents in reducing several refractory oxides 
to the metallic state : and also to those of Dr. E. Davy, Bucholz, 
and Piofessor Faraday, in effecting decompositions of other sub- 
stances by similar means. Jn prosecuting this branch of inquiry, 
the author employed an apparatus analogous to that of Professor 
Daniell, for obtaining an equal and continuous current of low in- 
tensity from a single pair of plates : the metallic solution, in 
which a copper-plate was immersed, being contained in a glass 
tube, ojpsed at the bottom by a diaphragm of plaster of Paris, 
and itself plunged in a weak solution of brine contained in a 
larger vessel, in which a plate of zinc was immersed; and a com- 
munication being established between the two metallic plates by 
connecting wires. By the feeble, but continuous current thus 
elicited, sulphate of copper is found to be slowly decomposed, 
affording beautiful crystals of metallic copper. Iron, tin, zinc, 
bismuth, antimony, lead and silver, may, m like manner, be re- 
duced, by a similar andfdightly inodiiiedTproccKs ; in general ap- 
pearing with metallic lustre, and in a crystalline form, and pre- 
senting a remarkable contract in their appearance to the irregu- 
lar, soft, and spongy masses obtained from the same solutions by 
means of large batteties. The crystals of copper rival in hard- 
ness arid malleability the finest specimens of native copper, 
which they much resemble in appearance. 'The crystallization of 
bismuth, lead, and silver, by tins process, is very beautiful ; that 
of bismuth being lamellar, of a lustre approaching to that of iron, 
but with the reddish tint peculiar to the former metal. Silver 
may thus be procured of the whiteness of snow, and usually in 
the form of needles. Some metals, such as nickel, which, when 
acted on by currents from large batteries, are deposited from 
their solutions as oxides only, are obtained by means of the ap- 
paratus used by t be author, in a brilliant metallic form. He fur- 
ther found that he could in this way reduce even the more re- 
fractory metallic oxides, such as silica, which resist the action of 
powerful batteries, and which M. Be cquerel could only obtain in 
alloy with iron. Ey a slight modification of the apparatus, he 
was enabled to form amalgams both of potassium and of sodium 
with mercury, by the decomposition of solutions of chlorides of 
those bases ; and in like manner ammonium was easily reduced, 
when in contact with mercury, by the influence of a feeble vol- 
taic current, in this last experiment it was found that an inter- 
ruption to the continuance of the current, even for a few seconds, 
is sufficient to destroy the whole of the product, which had been 
the result of the previous long-continued action ; the spongy am- 
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moniacal amalgam being instantly decomposed, and the ammonia 
formed being dissolved in the surrounding fluid/ 


EXPERIMENTS ON THE INFLUENCE OF VOLTAIC ELECTRICITY ON 
COPPER PYRITES. 

* By R. fVear Fox, F*q.\ 

In the annexed wood-cut, a 
may represent a trough of 
wood or earthenware : b . 
mass or wall of moistened 
N clay iirinly pressed down, a r ‘ 1 
f dividing the trough into two 
j water-tight cells or compart- 
i merits ; c, a piece of the native 
~ J yellow or bisulphutet of cop- 
per in a solution of sulphate 
of copper; a zinc plate in water/ and connected with the 
copper ore c, by means of the copper wire e. 

In a very short time the yellow copper ore became beauti- 
fully iridescent, resembling the “ peacuck” copper ore of the 
miners. It afterwards seemed to pass into the purple ore 
(Runtkupfererz), and ultimately into the grey copper ore., This 
change was not merely superficial, but penetrated to some little 
depth under the surface when left in action for some tune, per- 
haps two or three weeks. Metallic copper in brilliant crystals 
(mostly octohedrons), was deposited on the ore, care having 
been taken to throw into the cell pieces of sulphate of copper 
from time to time, as it seemed to be required. It appears that 
one portion of the sulphur becomes combined with the oxygen of 
the oxide of copper in solution, forming sulphuric acid, which 
passes through the clay and combines with the zinc. 1 have also 
substituted for the zinc a piece of gtey copper ore, and found 
that grey and yellow copper ore acted upon each other with suf- 
*ficient energy to change the surface of the latter into grey copper 
ore, and to deposit some metallic copper upon it. When these 
ores (the grey and the yellow sulphuret of copper) are separated 
merely by clay, moistened with water taken from a mine, a gal- 
vanometer will show that there is a decided voltaic action between 
them. These experiments owe their chief interest to the circum- 
stance of their bearing on some phenomena which our copper 

* Philosophical Magazine, No. 62. 

t The experiment here described is that which excited such intense in- 
terest at the Bristol meeting of the British Avss-ociation. The above 
description hus been politely communicated by Mr. Fox. 

£ 1 at first used a little sulphuric acid with^ the water, but the latter 
only will answer well. 
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veins present; such, for instance, as the occurrence of metallic 
copper frequently in contact with gi^y or black ore, and not 
with yellow copper ore ; and also of grey ore being usually found 
nearer the surface than yellow ; and likewise in or near cross- 
courses and situations in which it may have been most exposed 
to the action of water, and the saline matter which it may have 
contained. 

1 have likewise found that when the muriate of tin is sub- 
mitted to v voltaic action, a portion of it is collected in the state 
of a peroxide at the positive pole ; whilst another portion ap- 
pears in a mefallic state at the negative pole. This experiment 
appears to explain Ahy we find tin and copper ore generally so 
distinct from each other, in opposite parts of the same vein, or in 
differen} veins, and very often one of these metals is found in a 
vein whilst traversing granite, and the other whilst it traverses 
“kilias.”* 


BROWNING GUN-BARRELS. 

At the late meeting of the British Association, Mr. Ettrick sub- 
mitted a paper on browning gun-barrels. After various experi- 
ments, Mr. Ettrick discovered that the process consisted wholly 
in procuring a permanent peroxide of iron, and then colouring 
such tfxide. He had procured not only all shades of brown, but 
a perfect black, by mixing one part of nitric acid with 100 parts 
of water, and applying this to the barrel with a rag moistened 
with it. It is material that the rag should be only so much 
wetted as to damp the iron, for if the fluid be allowed to stream, 
the oxidation will be unequally performed. It is also material 
that the barrel should be welt smoothed and polished, and all 
greasiness removed by chalk before the browning commences, 
otherwise a bright brown is not attainable. The barrel, after 
being wet, should be placed for an hour or more in a window on 
which the sun shines, and when this process has been thrice re- 
peated, the superfluous rust must be removed by a scratch brush 
consisting of a quantity of fine iron wire, tied up into a bundle. 
This process being repeated eight or ten times, the barrel will 
have acquired as good a brown as it frequently receives from the 
common gunsmiths ; but to do avvay with the disagreeable, rusty 
appearance, it is necessary to proceed to colour the oxide, which 
Mr. Ettrick accomplishes by dissolving 1 grain of nitrate of silver 
in 500 of water, and applying this solution, like the browning 
liquid. The number of repetitions of the nitrate of silver v^ater 
would depend on the shade of brown required, but Mr. Ettrick 
found from 1 to 5 or 0 amply sufficient. The barrel is to be 
placed in the sunshine to obtain a dark colour. The last process 
was to apply the scratch brush freely, though lightly, and then 

* Sturg^ftn’s Annals of Electricity, No. 2. 
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polish the whole with bees’ wax. Mr. Ettrick had, since the date 
of his own invention, discovered the process used by workmen 
generally, and long kept secret, but by the plan described, a 
much finer brown is attainable than that gained by the trade.* 

THE THERMO-ELECTRIC SPARK. 

ByC. Wheat stone , Esq., F. R, S., Professor of Experimental Philosophy 
in King’s College, London. 

The following notice of some recent experiments made in Italy, 
on the production of the thermo-electric spark, and on the che- 
mical effects of the thermo-electric currents, will, no doubt, be 
acceptable. 1 shall confine myself to a simple statement and 
corroboration of the facts, avoiding all theoretical considerations. 

The Cav. Antinori, Director of the Museum at Florence, hav- 
ing heard that Prof. Linari, of the University of Siena, had suc- 
ceeded in obtaining the electric spark from the torpedo by means 
of an electro-dynamic helix and a temporary magnet, conceived 
that a spark might be obtained by applying the same means to 
the thermo-electric pile. Appealing to experiment, his anticipa- 
tions were fully realized. No account ,pf the original investiga- 
tions of Antinori has reached this country, but Prof. Linari, to 
whom he early communicated the results he had obtained^ imme- 
diately repeated them, and published the following additional 
observations of his own, in L'lndicato^e Sanc&e, No. 50, of 
Dec. 13, 1830. 

t( 1. With an apparatus eon^iMing of temporary magnets and electro- 
dynamic spirals, the wire of which was 505 feet in length, he obtained a 
brilliant spark from a thermo-electric pile ol Nobili's construction, con- 
sisting only of 25 elements, which was also observed in open daylight. 

u 2. With a wire 8 leet long coiled into a simple helix, the spark con- 
stantly appeared in the dark, on breaking contact, at every interruption 
of the current; with a wire 15 inches long he »aw r it seldom, but dis- 
tinctly ; und with a double pile, even when the wire was only 8 inches long. 
In all the above-mentioned cases the spark was observed only on breuking 
contact, however much the length ot the wire was diminished. 

“ 3. The pile consisting merely of these few elements, und within-such 
restricted limits ol temperature as those of ice and boiling water, readily 
decomposed water. Short wires were employed haling oxidizable ex- 
tremities ; the hydrogen was sensibly evolved at one ol the poles. 

“4. A mixture of marine salt moistened with water and of nitiate of 
silver, being placed between two small horizontal plates ol gold, commu- 
nicating respectively with the wires of the pile, the latter utter having 
acted on the mixture, gave evident signs of the appearance of revivified 
silver on the plate which was next the antimony. 

t( 5. An unmagnetic needle placed within a close helix formed by the 
wire of the circuit became well magnetized by the current. 

il 6. Under the action of the same current the phenomenon of the 
palpitation of mercury was distinctly observed/’ 

* Mechanics’ Magazine, No. 744. 
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The interesting nature of these experiments induced me to 
attempt to verify the principal result" The thermo-electric pile 
I empluyed consisted of 33 elements of bismuth and antimony 
formed into a cylindrical bundle i of an inch in diameter and 
\ 1-5 inch in length ; the poles of this pile were connected by 
means of two thick wires, with a spiral of copper ribbon 50 feet 
in length and U inch broad, the coils being well insulated by 
brown paper and silk. One face of the pile w as heated by means 
of a red-hot iron brought within a sfyprt distance of it, and 
the other face was kept cool by contact with ice. Two stout 
wires formed the communication between the poles of the pile 
and the spiral, and the contact was broken, when required, in a 
mercury cup between one extremity of the spiral and one of these 
wires. Whenever contact was thus broken, a small but distinct 
spark was seen, which was visible even in daylight. Professors 
l)aniell, Henry, and Bache assisted in the experiment, and were 
all equally satisfied ot the reality of the appeaiance. 

At another trial the spark was obtained from the same spiral 
connected with a small pile of 50 elements, on which occasion 
Hr. F araday and Prof. Johnston were present, and verified the 
fact. On connecting tw r ^> sudi piles together, so that the similar 
poles of each were connected with the same wires, the same was 
seen still brighter, 4 

1 conclude, therefore, that the experiment of Antinori is a 
real addition to our knowledge of electrical phenomena, and 
though it was tar from being unexpected, it supplies a link that was 
wanting in the chain of the experimental evidence which tends 
to prove that electricity,’ from sources however varied, is similar 
in its nature and effects, a conclusion rendered more than pro- 
bable by the recent discoveries of Faraday. The effects thus ob- 
tained from the electric c orient originating in the thermo-electi ;c 
pile may, no doubt, lie easily exalted by those who have the re- 
quisite apparatus at their disposal. It is not too much to expect, 
seeing the effects produced by a pile of such small dimensions, 
that by proper combinations, the effects may be exalted to equal 
those of an ordinary voltaic pile. 

I shall close this hasty communication with a notice of Some 
experiments on the chemical action of the thermo-electric pile 
made earlier by Prof. G. D. Botto, of the University of Turin. 
The form of the pile he employed may suggest some useful 
hints to those who are inclined to continue the inquiry, as it 
admits of the application of much higher degrees of heat than 
one ol the ordinary construction does, though the difference of 
the thermo-electric relations of the two metals employed is not 
so considerable. Prof. Botto's experiments were published in 
the Bibliotheque Univevselle for September, 183*2, and J am not 

* The two piles here employed were made by Mr. Newman, of Regent 
Street. * 
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aware that they have yet been published in any English Journal. 
The thermo-electric apparatus was a metallic wire, or chain, con- 
sisting of 120 pieces of platinum wire, each one inch in length 
and 1* 100th of an inch in diameter, alternating with the same 
number of pieces of soft iron wire of the same dimensions. This 
wire was coiled as a helix round a wooden rule 18 inches long, in 
such a manner that the joints were placed alternately at each 
side of the rule, being removed from the wood at one side to the 
distance of four lines. Employing a spirit-lamp of the same 
length as the helix, ancf one of Nobili's galvanometers, a very 
energetic current was shown to exist; acidulated' water was de- 
composed, and the decomposition was mTich more abundant 
when copper instead of platinum poles were used: in this case 
hydrogen only was liberated. The current and decomposition 
were augmented when the joints were heated more highly. 
Better effects were obtained with a pile of bismuth and antimony, 
consisting of 140 elements bound together into a parallelepiped, 
having for its base a square of two inches, three lines, and an 
nch in height,* 


/ETHEREAL OIL OF JVINE. 

It is well known that a mixture of alcohol and water in the same 
proportions as they exist in wine has scarcely any odour, whilst a 
few drops of wine remaining in a bottle will be easily recognised 
by its smell. This characteristic odour, v/liich is possessed by 
all wines in a greater or less degree, is produced by a peculiar 
substance, which has all the* characters of an essential oil. This 
substance is not to be confounded with the aroma of wine ; for it 
is not volatile, and appears to be different in various kinds of 
wine, and m the greater number it does not exist at all. 

When large quantities of wine are submitted to distillation, 
an oily substance is obtained towards the end of the operation ; 
it ia also procured from wine lees, and especially from that 
which is deposited in the casks alter fermentation has com* 
raenced. 

This sethereal oil forms about one 40,000dth part of wine. In 
its original state it has a strong flavour, is usually colourless, but 
owing to the presence of a small portion of oxide of copper, it is 
sometimes greenish : when this is separated by hydrosulphuric 
acid it is colourless. The mode of purifying this substance will 
be mentioned after its composition and principal properties have 
been described. 

This sethereal oil of wine contains a considerable quantity of 
oxygen; but its constitution is very different from that of the 
oxygenated essential oils hitherto known. Jt consists of a new 
peculiar acid, analagous to the fatty acids, combined with aether; 
and it of course is one of the class of compound' aethers. It is 

* Philosophical Magazine, V?o. 62. 
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the first instance of the occurrence of an aether which is insoluble 
in water, and produced during the vinous fermentation without 
the intervention of the chemist. The strong resemblance which 
this substance bears to the essential oils, ought to cause them to 
be studied under the same point of view, and it is probable that 
light may be thrown thereby upon this class of organic com- 
pounds. To the new acid MM. Liebig and Pelouse have given 
the name of venanthic acid \ and to the essential oil venanthic 
at her* 


PREPARATION OF BORON. 

In the process for obtaining boron by the action of potassium on 
boracic acid, a considerable loss lias been generally experienced 
in consequence of an explosion which usually accompanies the 
combination. A more economical method has therefore been 
proposed, viz. to decompose an alkaline fluoborate by potassium. 
It appears to me that there can be only two causes which can 
produce the explosion m the iirsLniode of preparation — either the 
presence of water in the boracic ac id (as suggested by Dr. Thom- 
son of Glasgow), or the existence of this fluid either in the po- 
tassium itself, or in connexion with the same metal. 1 believe 
(says Dr. K. D.T.) the latter circumstance to be t lie cause ot the 
failure of the experiment in most cases. 1 have succeeded (he 
continues) in forming pure boron readily by the tollowing plan: — 
A portion of Tuscan boracic acid was fused in a red beat, in a 
platinum crucible, till it became perfectly white ; it was then 
taken out of the crucible and reduced to a granular powder ; two 
parts of potassium were then introduced into a common test- 
tube. Care should be taken to remove the white crust which 
usually covers potassium, as it occurs in the country ; this coat- 
ing is hydrate of potash, generated by the action of water con- 
tained in English naphtha. If German naphtha is employed to 
preserve the potassium, there is little or no hydrate ot potash 
formed. The quantity of water in English naphtha is sometimes 
so considerable, that i have actually seen potassium take fire 
when introduced into it. For the specimen of potassium with 
which the present experiments were made, I am indebted to the 
kindness of Mr. Graham, of Glasgow. To proceed with the pro- 
cess: the potassium, cut into minute fragments, was mixed with 
one part of the granular boracic acid described ; the tube was 
then cautiously exposed to the flame of a spirit lamp ; scanty 
white fumes began to be discharged ; as soon as they ceased to be 
formed, the mixture was heated to redness, and the process con- 
tinued for ten minutes ; when the tube had cooled, a drop of 
water was introduced in contact with this mixture by means of a 
glass rod; no action occurred, showing that no potassium was 
present ; a quantity of water was then introduced into the tube, 

* Philosophical Magazine, No. 62. 
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mixed with some muriatic acid ; the tube was washed out, and 
the contents thrown upon a filter; the boron was well washed 
and dried; it possessed a fine, deep, brown colour, and was en- 
tirely converted into boracic acid by ignition with nitrate of 
potash. 

The improvements, therefore, in the process for preparing 
boron now described, consist, 1st, in pointing out the probable 
cause of former failures, viz. the employment of potassium con- 
taining water ; and 2nd, the use of boracic acid in a granular or 
rough state, which enables the decomposition to go on slowly, 
and thus prevents the rapid union of elements either foreign or 
essential to the process. We are thus enabled to witness the 
whole operation ; no violent action occurring to prevent the per- 
formance of the experiment in a glass tube . — British Annals of 
Medicine , Feb. 1 837.* * 


EXPERIMENTS ON CAMPHOR. 

MM. Dr mas and Peligot have made the following statements as 
the results of their experiments on common camphor: Neutral 
and oxygenated organic bodies, when their vapour contains half 
a volume of oxygen, approximate alcohol in general in the nature 
of their reactions. This is at any rate what happens with the 
spirit of wood, oil of potatoes, ethal, and pyroacetic spirit. This 
generalization struck us long since, and we have subjected com- 
mon camphor, which is so constituted, g to the action of some 
bodies which would allow of procuring from l hem decisive pro- 
ducts, admitting that camphor would act like alcohol. We shall 
limit ourselves to stating here, that common camphor, treated 
with anhydrous phosphoric acid, furnishes a liquid volatile oily 
carburetfed hydrogen composed ofC 40 H 28 ; this then comes from 
the camphor, as if this body, being formed of C 40 H 28 , H 4 O 2 , 
should lose its water under the influence of the phosphoric- 
acid. On acting upon camphor by sulphuric acid, a light vola- 
tile oil is also obtained. It appeared to us to be formed of the 
carburetted hydrogen preceding and camphor, in variable pro- 
portions. By rectification with anhydrous phosphoric acid, it 
resolves always into the carburetted, hydrogen C 4l> H 28 already 
mentioned.f 


REMARKS ON THE ORIGIN OF AMBER. 

By H. H. Goppert.% 

While, during the month of April of this year, I was engaged 
in the examination of the deposit of brown coal at Muskau, I 
discovered, besides a rhizomorpha and a lichen allied to the 

* Quoted in the Philosophical Magazine, No. 62. 
t Ibid. 

t From Poggendorff's Analender Physik^und Chemie, 1836. 
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Pyrenula nitida, (the only representatives of this family at pre- 
sent known in the flora of the ancient world,) a large quantity 
of amber, which occurs in fossil wood apparently coniferous, 
partly in large disseminated portions, and partly in the resin 
vessels themselves. A fir cone, found there by Mr. Kehlosen, 
director of the alum manufactory, approaches most nearly the 
cone of the Finns Svlvestris, but differs exceedingly from some 
others which were obtained at Salyhausen in the Wetterau, and 
which have been kindly placed at my disposal by Mr. Kefer- 
stein. These belong evidently to the genus Abies, and still 
contain, between and on the scales, a large quantity of amber, 
and may therefore with much greater reason be regarded as the 
cones of the amber-1 ice, than the cones found included in 
amber. Specimens ol the latter description are extremely 
rare, but i)r. Behrendt of Dantzic, and Professor Reich of 
Berlin, each possesses one, and both are very nearly allied to the 

f enus Larix, as was formerly remarked of the last specimen by 
Vofesser Link, (Ihtndbuck d e r physi fculisch en Erdbesehsrcibung 9 
vol. li. part 1, p. 333) ; both belong to the same species, and only 
differ in size. Besides alluding to these vegetable productions 
yielding amber, all of whigh have been found in the brown coal 
formation, J have to mention an observation which is probably 
new, and which has been communicated to me by Dr. Schneider 
of Bunzlaw, viz. that amber occurs in coniferous plants asso- 
ciated with ferns in the coal of Wenig-Rackvity, a deposit that 
has been referred by lfaumer to the quader-sandstone. Since 
then it appears that we already know four different species of 
tree which afford amber, (and the number would doubtless be 
increased by attentive investigation,) the probability seems to 
me to be rendered still stronger, that amber is nothing else than 
an indurated resin derivtd from vatious trees of the family of 
the Conferee; whit h rtsin is Jo and in a like condition in ull 
zones, because its usual original depositories , viz. beds of thrown 
coal , have been formed almost eeeiy where under similar cir- 
cumstances.* 


ON THE BURNING OF LIMESTONE, OR THE DECOMPOSITION OF 
CAKBONA'I E OF LIME BV HEAT. 

M. Gay-Lussac observes, that it has long been supposed that 
the calcination of limestone is accelerated by the presence of 
water; and the opinion appears to be adopted by lime-burners 
in general. M. Dumas admits the influence of water to be un- 
questionable, and he gives two explanations of its action ; 
either, says he, it acts upon the carbonate, and forms a tempo- 
rary hydrate, taking the place of the carbonic acid for a very 
*liort time, for the hydrate of lime itself is decomposed by a red 


Jameson’s Journal, No. 45, 
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heat ; or the water being decomposed by the carbon, employed 
as a combustible, is converted into various gases, of which car- 
buretted hydrogen forms a part, arid this re-acting upon the 
carbonic acid of the carbonate, tends to convert it into oxide of 
carbon, and thus facilitates the separation from the carbonate of 
lime. Thus, limestone fresh quarried, and consequently still 
lftoist, ought to be more readily calcined than the stone which 
is nearly dry ; and most lime-burners are well acquainted with 
this fact, and sprinkle with water the limestone which has been 
long procured before they charge the kilns .with it.”* The 
first of these explanations is, however, inadmissible, for hydrate 
of lime is decomposed at a temperature lower than that at which 
carbonate of lime is decomposed under the influence of water. 
On considering the circumstances of the combustion in lime- 
kilns, the second explanation does not appear to M. Gay-Lussac 
to be applicable, and he therefore proceeds to some observations 
which he thinks will explain the influence of the water. A 
porcelain tube was filled with bits of marble and placed in a 
furnace, the heat of which was easily regulated; a glass retort 
containing water was adapted to one end of the tube, and at the 
other a glass tube to receive the carbonic acid gas. The heat 
was raised sufficiently high to decompose the marble, and on 
•hutting the ash-pit door the heat fell to a dull red,, and the 
carbonic acid ceased to come over ; and at this instant the water 
was boiled m the retort, and carbonic ,acid was abundantly ob- 
tained. On discontinuing the vapour, the disengagement of 
acid instantly ceased, asid returned only on continuing the 
vapour. It appears, therefore, proved that the vapour of water 
actually favours the decomposition of the carbonate of lime by 
heat, and that by its operation this decomposition may occur at 
a lower temperature than is otherwise requisite. M. Gay-Lussac 
considers tne action of the water to be entirely mechanical. 
When the carbonate of lime is exposed to heat, and is near the 
point of decomposition, an atmosphere of carbonic acid is 
formed around it, which presses upon the acid remaining com- 
bined, so that the latter, that it may be disengaged, must over- 
came the pressure of this atmosphere. This, however, cannot 
occur without still further raising the temperature, or removing 
the carbonic acid and forming a vacuum, or by displacing it, 
either by the vapour of water, or some other elastic fluid, such 
as atmospheric air. This explanation is supported by the fol- 
lowing experiment : — Carbonate of lime was heated in a porce- 
lain tube nearly to its decomposing point, and then a current of 
atmospheric air was passed over it. The disengagement of 
carbonic acid immediately commenced, continued with the cur- 
rent air, ceased when it was stopped, and recommenced with it. 
M. Gay-Lussac, therefore, considers it as f proved, that the 


Dumas, Traite de Chime , ii, p. 482. 



CHEMICAL. 


117 

influence of aqueous vapour, in the calcination of limestone, is 
confined to (he production of a vacuum fof carbonic acid, and 
to the prevention of the pressure of the disengaged acid, upon 
that which remains with the lime. When the vapour is present, 
a lower temperature is requird to dislodge the carbonic acid ; but 
the importance of this influence must not be overrated. The 
water, in calcareous stones, is mechanically interposed between 
their particles; and, with the exception of some minute por- 
tions, which remain confined in the centre r^f pieces too large to 
allow of the heat ‘penetrating and vaporizing them, the greater 
part of the water must evaporate without any useful result; and, 
on the contrary, with the loss of fuel, before the limestone has 
acquired the temperature requisite for its decomposition. M, 
Gay-Lussac* thus concludes: — I am certainly convinced that the 
vapour of water favours the calcination of limestone, but I am 
doubtful as to its possessing real advantages, because there is 
not a great di fie re nee in the temperature at which it decomposes 
alone or with (he vapour of water ; besides, if the vapour of 
water only exerts a mechanical action similar to that of atmos- 
pheric air, any important advantage which it possesses over the 
aeriform current continually passing over the burning mass, is 
not evident. The readier decomposition of carbonate of lime 
by the ae^ss of aqueous vapour, or rather by means of a vacuum, 
cannot he considered as an isolated fact. It may be regarded as 
an established principle, ^bat when one or several gaseous pro- 
duds are obtained, either by the action of heat or a chemical 
agent, the decomposition may he generally facilitated by keep- 
ing the bodies in vacuo, or by preventing the gaseous fluids from 
pressing upon it. And on the other hand, the decomposition 
rnay be retarded or entirely prevented, by forming round the 
body a sufficient pressure of an elastic fluid of the same nature 
as that which is to be disengaged It is thus in the curious ex- 
periment of Sir James Hall ; carbonate of lime was fused at a 
very high temperature, without being decomposed, under the 
influence of a sufficient pressure of carbonic acid. * 


PREPARATION OF IODINE. 

By M. Hussy. 

The process of extracting iodine generally followed, and which 
consists in decomposing the mother-waters of kelp by means of 
concentrated sulphuric acid, is well known to be liable to va- 
riable results, on account of a portion of the iodine coming 
over in the state of the hydriodic acid and chloride of iodine, so 
that in either case there is always a considerable loss. 

To avoid this inconvenience, M. Soubeiran proposed to pre- 
cipitate the iodine from the mother-waters by means of sulphate 

* Ann. de Ch. et de Ph.,lxiii. 219; quoted in Jameson's Journal, 
No. 45. 
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of copper, and afterwards to decompose the iodide of copper 
by peroxide of manganese at a high temperature.* But this 
process requires minute attention and much precaution to sepa- 
rate the whole of the iodine existing in the mother-waters, and 
we do not believe that it has ever been employed in any manu- 
factory. 

* These circumstances induce me to publish a far more simple 
method, which has been lately employed by some manufactu- 
rers of iodine ; it was discovered, (if we are rightly informed), 
by M. Barruel, director of the chemical works at the Faculty of 
Medicine ; it consists in precipitating the iodine of the mother- 
waters of kelp by a current of chlorine. 

In this process the mother-waters are first to be evaporated to 
dryness, and to the residue there is to be added a<enth of its 
weight of powdered peroxide of manganese ; the two substances 
are to be perfectly mixed, and subjected to a dull red heat in an 
iron vessel, frequently stirring them ; the object of this calcina- 
tion is to convert the sulphurets and hyposulphates, of which 
the mother-waters contain a large quantity, into sulphates. 
It is extremely easy to determine when these compounds are 
converted into sulphates by taking a small quantity of the cal- 
cined matter and pouring upon it an excess of sulphuric acid. It 
ought not to yield, when the conversion is perfect, either sul- 
phuretted hydrogen or a deposit of sulphur. Jf violet, vapours 
are disengaged during the calcination, the heat must be lowered 
to avoid loss. When the sulphurets are decomposed, the residue 
is to be dissolved in a sufficient quantity of water to give a solu- 
tion of sp. gr. 1*333; through this solution there is then to be 
passed a current of chlorine gas, taking care to stir it constantly 
with a glass rod : the liquor becomes of a deep brown colour, 
afterwards turbid, and deposits iodine in the form of a black 
powder; it is to be collected and distilled in a glass retort, in 
order to procure it in crystals. The only difficulty in this pro- 
cess is to determine the point at which the action of the chlorine 
should cease, that no excess may be Used which would react 
upon the iodine precipitated. This excess of chlorine is espe- 
cially to be apprehended, when it is also intended to separate 
from the same mother-waters the bromine which they contain. 

In order to avoid adding excess of chlorine, the liquor which 
is supposed to be near saturation, may be suffered to settle for a 
short time, and the current of chlorine being interrupted it is to 
be directed on the surface of the liquid. If it contain any 
iodide in solution, a pellicle of iodide will be observed to form 
on the surface : this effect is not produced when all the iodine is 
precipitated ; in the latter case the liquor becomes quickly clear 
and retains only a reddish tint.f 

* Journ. de Pharmncie, tom. ii. p. 411. 

f Philosophical Magazine, No, 63. 
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PREPARATION OF BROMINE. 

By M. Bussy . ^ 

The separation of bromine, as usually performed, also involves 
great difficulties, which may be avoided by the following 
process. 

This process greatly resembles the preceding one : it is 
founded, like it, upon the great affinity of chlorine and the pro- 
perty which if possesses of displacing bromine from its combi- 
nations. It also includes the employment «of the mother-waters 
of iodine, which without it are useless. Take the mother-waters 
of kelp, after having separated the iodine by chlorine as above 
described. These mother-waters contain a metallic bromide, 
when care has been taken to avoid the use of more chlorine 
than sufficient to precipitate all the iodine. Add to 1/250 parts 
of these mother- waters, thirty-two parts of powdered peroxide 
of manganese, and twenty-four parts of sulphuric acid of sp. 
gr. 1*848: the whole is to be put into a tubulated glass retort, to 
which a tubulated receiver is to be adapted, and to this a tube 
which is immersed in a test tube. The retort and the receiver, 
as well as the receiver and the tube, ought to fit sufficiently well 
without the use of lute or#corks, as they Would be inevitably 
destroyed by the action of the chlorine. All being thus ar- 
ranged, 4he retort is to be heated, so as to boil the liquid ; the 
bromine condenses in the receiver in the form of redoily striae, 
with a small quantity ofc water ; the operation is to be disconti- 
nued when red vapours cease to be produced. On heating the 
receiver gently, without dismounting the apparatus, the bromine 
will pass into the test-tube, where it will condense on cooling. 

The mother-waters which have been made use of may be re- 
jected, on ascertaining by the addition of a fresh quantity of 
sulphuric acid and peroxide of manganese that they contain no 
more bromine. 4 


VOLTAIC COMBINATIONS. 

On April 6 and 13, a paper was read before the Royal Society, 
entitled “Further Observations on Voltaic Combinations ;* m 
a letter addressed to Michael Faraday, Esq., D.C.L. F.R.S., 
Fullerian Professor of Chemistry in the Royal Institution, 8tc. 
&c.” Ry John Frederick Daniell, Esq., F.R.S., Professor of 
Chemistry in King’s College, London. 

In the course of an inquiry into the effects of changes of 
temperature upon voltaic action, the author was led to observe 
some curious disturbances and divisions of the electric current 
produced by the battery, arising from secondary combinations ; 
the results of which observations form the subject of the pre- 

* Journal tie Pharmacie; quoted in the Philosophical Magazine, 
No. 63. 
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sent paper. He found that the resistance to the passage of the 
current was diminished by dissolving the sulphate of copper 
which was in contact with the copper in the standard sulphuric 
acid, instead of water. The increased effect of the current, as 
measured by the voltameter, was farther augmented by the 
heat evolved during the mixture ; and wishing to study the in- 
fluence of temperature in modifying these effects, the author 
placed the cells of the battery in a tub, tilled with hot water. 
On charging the cells with a solution of muriate of ammonia in 
the interior, and aqueous solution of sulphate .of copper in the 
exterior compartment, he observed that a portion of the current 
is discharged by the water in n hich the apparatus is immersed ; 
its passage being indicated by the disengagement of gas betwixt 
the adjacent ceils; in which case, one of the zinc rod« is thrown 
out of action, and (he copper of that cell acts merely as an elec- 
trode to the antecedent zinc. A saturated solution of common 
salt was next placed in contact with the zinc, while the exterior 
compartments of the cells were filled with a saturated aqueous 
solution of sulphate of copper; but the effects were much di- 
minished. It thus appeared that the substitution of solutions of 
the muriates for dilute sulphuric arid was in everyway disad- 
vantageous ; and it was moreover found that, when the circuit 
was broken, the copper became seriously injured by their action, 
and by the formation of a sub-muriate of that metal. 

Finding that the membranous tubes were unable to resist the 
action of the acid under the influence of high temperatures, the 
author substituted for then? tubes of porous earthenware, of the 
same texture as that of which wine coolers are commonly made, 
closed at their lower ends, and of the same height as the copper 
cells. The bottoms of the latter were fitted with sockets, for the 
reception of the tubes, and for confining them in their proper 
places ; the perforated copper plates, or colanders, which held 
the solid sulphate of copper, passing over their upper ends. 
The tubes can be easily removed, and instantly replaced ; and 
the facility of emptying and refilling them renders the addition of 
siphon-tubes unnecessary, except in very particular circum- 
stances. A circular steam-vessel of tin plate was then provided, 
around which the cells could be placed upon blocks of wood, 
and closed in with a cover, containing a socket, which could, at 
pleasure, be connected with the steam pipe of a boiler. Two 
other sockets were also conveniently placed, provided with cork 
stoppers, through which the electrodes of the battery could pass, 
when the proper connexions were made. By using this apparatus 
the author determined that the increase of effect consequent on 
an augmentation of temperature is but in a slight degree de- 
pendent on an increase of conducting power in the electrolyte, 
but arises principally from its increased energy of aftinity, pro- 
ducing a greater electromotive force. 

In heating the battery by the steamer, it frequently happened 
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that, when the thermometer had nearly reached the boiling point, 
and the action ol‘ the battery was at its rpaximnm, a sudden ces- 
sation of its action would take place: and this suspension of 
power would continue for hours, provided the high temperature 
were maintained. On turning off the steam, and quickly cooling 
the apparatus, the action would return as suddenly as it had 
ceased, though, generally, not to the full amount. On closely 
examining the voltameter, on these occasions, it was found that 
the current was not wholly stopped ; but that there existed a 
small residual current. This residual current was observed to be 
often directed in a course opposite to that which had before pre- 
vailed ; and it was, in that case, the excess of a countercurrent, 
arising from a force which was acting in the contrary direction. 
Tlie author found that variable currents might be produced, 
under ordinary circumstances, from the separate single cells of 
the battery when the whole series is connected by short wires. 
He proved by a series of experiments that the deoxidation of the 
oxide of copper by the hydrogen is not the exciting cause of the 
secondary currents; but that when the course of the main cur- 
rent of the battery is obstructed by causing it to pass through 
the long wire of a galvanometer, or through the electrolyte of a 
voltameter, the course of -the secondary current from each sepa- 
rate ceil is always normal, or in the same direction ; when, on 
the othgr hand, the battery-current is allowed to flow with the 
least possible resistance, as by completing the main circuit by a 
short wire, the secondary current of the separate cells is in the 
opposite direction. Hence the resistance may be so adjusted as 
that the secondary current shall altogether disappear, or alter- 
nate between the two directions. 

The remainder of the paper ‘is occupied with the detail of 
experiments made with a view r to ascertain the effects of different 
degrees of resistance to the voltaic currents under a great variety 
of circumstances. * 


ILLUMINATING LIGHT-HOUSES. 

On .May 4th, a paper was read before the Royal Society, On the 
adaptation of different modes of illuminating Light-houses, as 
depending on their situations and the object contemplated in 
their erection. By William Henry Barlow, Esq., in a Letter 
addressed to Peter Barlow, Esq., F.R.S., and communicated 
by him. 

The letter of Mr. W. H. Barlow, addressed to his father, in 
which the paper is contained, is dated Constantinople, March 14, 
1837, and states that the experiments which he made with the 
Drummond light, and other means of illuminating Light houses, 
and of which he now communicates the results, were undertaken 

• Philosophical Magazine, N<\ 65. 
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at the request of the Turkish Government, with the view of 
placing lights at the entrance of the Bosphorus from the Black 
Sea.* The object of his inquiry is to investigate the principles 
on which the illuminating power, resulting from the employment 
of reflectors, and of lenses, depends; and the most advantageous 
application of that power to the purposes of Light-houses. 

.In cyscussing the relation which exists between the illuminating 
power and the intensity of an artificial light, he observes that the 
former is proportional to the quantity of light projected on a 
given surface at a gk/en distance ; and that the latter is de- 
pendent on the quantity of light projected by a given area of the 
luminous body on a given surface at a gjven distance. Hence 
the intensity of a light multiplied into its surface is the measure 
of the illuminating power, whether the light proceed from one 
or from several luminous bodies : and the illuminating: power is 
equal to that of a sphere of light, whose intensity and apparent 
surface are equal to that of the light itself at any given mean 
distance. 

Within a certain limit qf distance, the property of light 
which produces the strongest impression on the eye, is its inten- 
sity ; but when the light is so remote that the angle subtended 
by it at the eye is vefy minute, as is generally the ease in Light- 
houses, the intensity of the impression made on the retina is 
proportional only to the illuminating power. The mathematical 
investigations of the author lead him to the conclusion that all 
reflectors and lenses of the same diamete: have the same illumi- 
nating power when illuminated by the same lamp; and that by 
diminisning the focal distance, and intercepting more rays, the 
illuminating power is not increased, but simply the divergence, 
and consequently the surface or space over which it acts. The 
author then proceeds to inquire into the comparative utility of 
lenses and reflectors, and arrives at the inference that the ad- 
vantage gained by the employment of the former does not arise 
from their superior perfection as optical instruments, but from 
their using the light more economically, in consequence of their 
producing less divergence of the rays, both horizontally and ver- 
tical, and illuminating a much smaller space in the horkon. 
Rules are then deduced for the application of lenses and reflec- 
tors in Light-houses, according to the particular situations in 
which they are placed, and the purposes they are intended to 
serve. With this view, the author divides Light-houses into 
three classes : the first comprising Beacon or Warning Lights, 
placed in order to prevent the approach of vessels, and which 
consequently can never be nearer than three or four miles; the 
second being Guiding or Leading Lights, placed to guide a 
vessel, and therefore admitting of a very near approach; and 

* In the Arcana for 1837, page 99, will be found a 'letter from Mr. 
Barlow, describing some ot his preliminary trials at Constantinople. 
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the third including those which, according to the respective di- 
rections in which they are seen, have both these duties to fulfil, 
in the first we require great illuminating power, and a long du- 
ration of the brightest period, with a small angle of vertical 
divergence : in the second, less illuminating power, but a larger 
angle of vertical divergence are requisite, while the duration of 
the extreme brightness is of minor importance ; and in the third, 
all these properties, namely, great illuminating power, a long 
duration of the brightest period, and a # large angle of vertical 
divergence, are necessary. 4 


PHENOMENA OF LIGHT. 

On May and 25, a paper was read before the Royal Society, 
entitled “ On the connexion between the Phenomena of the 
absorption of Light and the Colours of thin Plates.” By Sir 
David Brewster, K.H., F.H.S. 

The phenomena of the absorption of light by coloured media 
have been regarded by modern philosophers as inexplicable on 
the theory of the colours of i; thin plates, and therefore irrecon- 
cilable with the Newtoiyan hypothesis, that the colours of na- 
tural bodies are dependent on the same causes as the colours of 
thin plates. The discovery by Mr. Horner of a peculiar nacreous 
substance possessing remarkable optical properties, of which the 
author has already gjyen an account,! tarnished him with tire 
means of instituting a more accurate comparison between these 
two classes of phenomena. By a careful and minute analysis of 
the reflected tints of its three first orders of colours exhibited by 
a single film of the above mentioried substance, they were found 
to consist of that part of the spectrum which gives the predomi- 
nating colour of the tint mixed with the rays on each side of it. 
In analyzing the transmitted beam, bands of tfie colours com- 
plementary to the former are seen, with intervening dark bands ; 
and when the analysis is made with a high magnifying power, 
the spectrum is observed to be crossed throughout its whole 
extent with alternate dark and coloured bands, increasing in 
number and diminishing in magnitude with the thickness 6f its 
plate. In the phenomena of periodical colours there are three 
peculiarities demanding notice ; first, that the dark lines change 
their places by varying the inclination of the plate : secondly, 
that two or more lines never coalesce into one ; and thirdly that 
the colour of the luminous bands in the complementary spectrum 
are the same as those of the original spectrum when ihe thin 
plate is perfectly colourless. The author institutes a comparison 
of these phenomena with those of absorption as exhibited by a 
solid, a fluid, and a gaseous body ; employing as an example of 

* Philosophical Magazine, No. 65. 

+ Philosophical Magazine, vol. x. p. 201 . 
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the first, smalt blue glass ; of the second, the green sap of vege- 
tables ; and of the third, nitrous acid gas. No connecting link 
between these phenomena appeared to exist, excepting that 
both exhibited a divided or mutilated spectrum ; but even this 
common fact has not the same character in both. The nacreous 
substance described by Mr. Horner, however, in some cases, 
when the plates were small, was found to produce bands per- 
fectly identical with those of thin plates ; while in other cases the 
bands were exactly similar to those of coloured media. By em- 
ploying the iridescent lilms of decomposed glass, the author ob- 
tained combinations of films which gave, by transmitted light, 
the most rich and splendid colours, surpassing every thing he 
had previously seen among the colours either of nature or of art. 
These facts have proved that the transmitted colours, though 
wholly unlike those of thin plates, are yet produced by the same 
causes, and are residuary, and generally complementary to the 
sum of the reflected tints. Thus the author has succeeded in 
completely identifying in their primary features the two classes of 
acts ; the one resulting from absorption, the other from periodic 
action. The minor points of difference, namely, the uniformity 
of the bands and tints of absorbing media at all incidences, and 
the non-appearance oY the reflected tifits in such media, are en- 
deavoured to be explained by the introduction of several consi- 
derations, the complete discussion of which the author reserves 
for the subject of a future paper. From the phenomena of thin 
plates, of polarized tints, and of absorption, the existence of a 
new property of light is deduced, in virtue of which the reflect- 
ing force selects out of differently coloured rays of the same re- 
frangibility rays of a particular colour, allowing the others to 
pass into the transmitted ray ; a principle not provided for in 
either of the theories of light to which the phenomena of ab- 
sorption are ultimately referable, and furnishing an explanation 
of certain remarkable phenomena of dichroism in doubly re- 
fracting bodies, in which rays of the same refrangibility, but of 
different colours, pass into the ordinary and extraordinary 
pencils. 4 

& • 


ANALYSIS OF CITRIC AZTHER. 

By M. Malaguti, 

The process recommended to obtain this aether is the following : 
take 90 parts of crystallized citric acid, 110 of alcohol of sp. gr. 
0*814, and 50 of concentrated sulphuric acid. Put the citric 
acid, powdered, and alcohol into a tubulated retort, then add 
the sulphuric acid in small portions. Heat the mixture gradually 
to ebullition, and stop the process, when a very sensible disen- 
gagement of sulphuric aether occurs, which happens when about 


• Philosophical Magazine, No. 65. 
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one third of the volume of the alcohol employed is distilled : the 
residue is to be removed from the retort, land twice its volume of 
distilled water is to be added to it : an oily matter almost instan- 
taneously collects at the bottom of the vessel, which is citric 
aether: it must be repeatedly washed with cold water, and after- 
wards with a dilute alkaline solution. When the liquid which 
floats upon the aether leaves no residue on drying, the washing 
is to be discontinued, and the aether is to be dissolved in al- 
cohol ; this solution, which has considerable colour, is to be 
digested with pure animal charcoal: it is*thentobe filtered, and 
the dessication is to be finished in vacuo. If 8-6*10 oz. avoirdu 
poise be employed, thfe experiment requires only about an hour 
for its completion, and the product amounts to above b\ oz. 
Pure citric aether is liquid, transparent, of an oily consistence, 
and a yellowish colour. Its smell somewhat resembles that of 
olive oil, its taste is bitter and disagreeable, and its density 
1*142; it is volatile, but the temperature at which it volatilizes 
is so near that at which it decomposes, that it cannot be distilled 
without the decomposition of a large portion of it. If it be 
heated in an open vessel, it emits a very dense vapour, which 
inflames on the approach of flame, and a coaly residue is left. 
In close vessels it begirts to lose its limpidity at about 248 p 
Fahrenheit, becomes reddish at 518 u , and begins to boil and to 
decompose at about 542° ; an oily matter being disengaged, af- 
terwards dilute alcohol, lastly carburetted gases and citric aether, 
(acid ?) ; the residue iff charcoal. 

Citric eether is perfectly neutral, leaving no residue after com- 
bustion : it is soluble m aether, in weak alcohol, and even 
slightly so in water. An aqueous, solution of citric aether be- 
comes acid after some time, and much more quickly so if 
heated. If citric aether be boiled with a solution of potash or 
soda, alcohol is obtained, with citrate of the alkali. Solution 
of ammortia has no immediate action, nor has the dry gas. Nei 
ther barvtes nor stronian water renders either citric aether, ora 
fresh solution in water, turbid. Nitric acid dissolves it cold, 
and if the solution be poured into water, the aether does not 
separate. When the nitric solution is gently heated, a brisk 
action occurs, which goes on spontaneously ; there is a disen- 
gagement of red vapours, and the residue has a smell resembling 
that of hyponitrous acid. If considerable quantities be acted 
upon, and the ebullition be long continued, oxalic acid is found 
in the residue ; this residue, which is slightly yellow, becomes of 
a deep red when saturated with ammonia. 

Concentrated sulphuric acid immediately imparts colour to 
citric aether ; it dissolves it cold, but quits it on the addition of 
water, and the aether is unchanged. The sulphuric solution 
when heated to about 158 p , begins to exhibit appearances of a 
reaction, which becomes extremely strong as the temperature 
increases: there is a disengagement of alcohol and sulphuric 
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aether, and the residue is red, transparent very thick , and 
soJubJe in water. 

Hydrochloric acid dissolves citric aether cold, as the other two 
acids do, and quits it on the addition of water The hydro- 
chloric solution does not exhibit any appearance of reaction ; the 
liquid boils, hydrochloric aether is disengaged; a little alcohol, 
and no citric aether, remain in the residue. 

Potassium put in contact with citric aether occasions disen- 
gagement of a gas ; but the action stops as soon as the surface 
of the metal is oxidized, which very soon occurs: whether this 
action is occasioned by the decomposition of the aether, or of a 
little water which it may contain, was not determined. 

By analysis this aether yielded, nearly. 

Hydrogen 7*2.9 * 

Carbon 51 00 

Oxygen 4 1 *7 1 


wo- 
lf constituted of an equivalent of citric acid 58 and an equi- 
valent of aether, 37, it would consist of 

Seven equivalents of Hjdrogen 7 or 7*37 

Eight equivalents of Carbon 48 „ 50*52 

Five equivalents of Oxjgen 40 „ 4*2 11 

95 100 ' ° 

This agrees very nearly with Malaguti’s analysis, and per- 
fectly with his symbolic representation of its constitution, the 
weights representing the equivalents varying slightly.* 


SIMPLE MODE OF EXHIBITING NEWTON’S RINGS, AND A MODE OF 
EXHIBITING THE FIXED LINES IN THE SPECTRUM. 

By the Rev. IV* Ritchie , LL.D F.R <S., Professor of Natural Philo* 
sophy in University College , fyc. 

1. To exhibit Newton’s rings, a lens of a long focal distance is 
generally considered necessary, which is both expensive and 
difficult to obtain. In a lecture which 1 delivered nearly two 
years ago in the Royal Institution, I showed a very simple mode 
of performing the experiment, which, 1 have no doubt, will be 
acceptable to many of your readers, l ake two circular pieces 
of thin plate glass, (Dutch plate,) about six or eight inches 
diameter. 

Gild a ring of one of the plates about a quarter of an inch 
broad from the circumference of the circle with gold leaf, place 
the plates over each other, and by means of a rectangular frame 
of iron or brass and a screw, bring the plates to touch in the 

* Ann. de Ch. et de Phys. ; quoted in the Philosophical Magazine, 
No. 65. 
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centre. Let a b represent the glass places, b c the rectangular 
frame , s a screw, and A a project- 
ing point. 

By means of the screw the plates 
will be brought to touch in the 
midlde, whilst they are separated 
at the circumference by a single 
gold-leaf. When this is held so 
that light from the sky or a lamp 
falls obliquely om the plates so as to be reflected by the under 
plate to the eye, the rings will present themselves in circles round 
the dark spot in the centre. 

2. Procure a prism of good flint glass, having one of its an- 
gles containing 70 or 80 degrees. Place two thin slips of metal 
with smooth edges in an opening in a window-shutter, through 
which the white light of the clouds is admitted. View this film 
of light through the large angle of the prism kept c’ose to the 
eye, and the principal fixed lines as well as many of the others 
will be distinctly visible. If a bottle containing nitrous gas be 
placed opposite the opening, the lines will become more strongly 
marked and more numerous. With one of my finest prisms this 
spectrum appears hke a piece of striped cloth. 4 


ON THE COMBINATIONS OF AMMONIA WITH ANHYDROUS SALTS. 

M. Rose has examined a considerable number of the compounds 
which dry ammonia forms with anhydrous salts, volatile metallic 
chlorides, and oxacides, with the t view of ascertaining the ge- 
neral laws to which those combinations are subject 

Their preparation is very simple, but requires time ; the am- 
monia should be passed into a vessel containing caustic potash 
or lime, and then through a tube filled with caustic potash in 
small lumps, before it comes in contact with the salt, which is 
weighed before the operation, the current of ammoniacal gas 
being continued as long as the salt increases in weight. The 
combination is usually effected in the cold, and if the substance 
becomes heated the current of gas must be decreased. 'The 
absorption is at first very rapid, but becomes slower by degrees, 
so much so, that even with those substances which absorb am- 
monia with avidity, the operation often requires two days. We 
shall describe the general properties without going into the 
details of all the compounds examined by M. Rose. 

The sulphates of manganese, zinc, copper, nickel, cobalt, 
cadmium and silver, and the nitrate of the last metal, absorb 
ammonia ; on the contrary, the sulphates of magnesia, nitrates 
of, soda and barytes, phosphate ol copper and bichromate of 
potash do not unite with this alkali. Among the combinations 


* Philosophical Magazine, No. 60. 
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of chlorine with the metals whose oxides are basic, there are 
many which act with ammonia in a precisely similar manner to 
the oxacid salts; such are the chlorides of calcium, strontium, 
copper, nickel, cobalt, lead, silver, the proto and per chloride of 
mercury, protochloride of antimony, the perbrormde, periodide, 
and cyanide of mercury, The cyanuret of iron and potassium 
does not absorb ammonia, nor is it when cold at all acted upon 
by it. From his numerous researches M. Rose draws the 
following conclusions :« many oxides, and many chlorides w hose 
oxides form bases, can combine with ammonia, but there are 
aonae which do not possess this property although they resemble 
the former class in many points. When an anhydrous salt unites 
with ammonia it always forms a determinate compound. .Salts 
which agree in many of their properties absorb ammonia often 
in the same, very often also in different proportions, so that the 
combinations of anhydrous salts and ammonia do not come 
under any law so constant as to admit of an a priori calculation 
of their relative proportions in a compound. Ammonia acts with 
anhydrous salts and the metallic chlorides analogous to them, as 
an extremely feeble base, abandoning almost the whole of them, 
mostly or altogether, when they are exposed to the air, or a very 
gentle heat: the only exceptions are combinations with per* 
chloride and perbromide of mercury which do not give off ammo- 
nia when heated, which property necessarily places them amongst 
a particular class of ammoniacal compounds. 

The combinations of ammonia with the oxacid anhydrous salts 
and the analogous metallic* chlorides present a striking resem- 
blance to the compounds which the same salts form with water. 
Thus water does not combine with all salts, and even amongst 
those whose properties are extremely analogous some will be 
found containing, and others not containing, water. Thus chlo- 
ride of calcium absorbs a large quantity of ammonia whilst 
chloride of barium combines with none ; sulphate of lime also 
unites with water of crystallization, whilst sulphate of barytes 
does not contain any. Besides, the water of crystallization 
exists in a determinate proportion in all its combinations with 
salts 1 : yet salts possessing very similar properties often combine 
with very different proportions of water. Finally, water in its 
combination with salts may be considered as a base, although a 
very weak one, and which can be usually expelled by a mode- 
rate beat. 4 


OXALHYDR1C ACID OF M. GUERIN. 

M. Erdmann of Leipsick considers that the composition of the 
acid obtained by the treatment of sugar (acide oxalhydriqne of 


* Journal de Pharmacie j quoted in the Philosophical Magazine, No. 6$. 
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M. Guerin, artificial malic acid,) is the jjame as tartaric acid ; for 
if a solution of this acid is allowed to stand for some time it is 
converted into common tartaric acid, the oxalhydrates are con- 
verted into common tartrates^ and the crystallized oxalhydrate 
of ammonia described by Ml Guerin is a tartrate of that base. 
A further examination has proved that this acid is identical with 
the isomeric tartaric acid of M. Braconnot obtained by the fusion 
of common tartaric acid. M. Liebig has procured well-formed 
Crystals of tartaric acid from an aciu syrup remaining after the 
preparation of.oxalic acid from sugar and nitric acid which had 
been left to itself for a length of lime. These researches will 
remove all the anomalies of the oxalhydrates of M. Guerin. ¥ 


CARBOVINATE OF POTASH. 

Mm. Dumas and Peligot by passing a current of dry carbonic 
acid into a solution of barytes in pyroxylic spirit, ( Vesprit de 
bois 9 ) obtained carbo-methytate of barytes. The production of 
this compound led them to suppose that the preparation of the 
carbovinates would be attended with but little ditliculty. When, 
however, this idea was put in practice, they were interrupted by 
the discovery that although pyroxylic spirit dissolves anhydrous 
barylos, yet alcohol does not possess this property ; they there- 
fore tried whether the use of an alcoholic solution of ammonia 
would not be attended with success. By passing a current of 
dry carbonic acid through a solution of anhydrous ammonia in 
absolute alcohol a salt^as obtained, but it did not possess the 
properties of carbovinate of ammonia. They then tried the 
action of dry carbonic acid on a solution of potash which had 
been heated to redness, in absolute alcohol. As the operation 
is attended with the evolution of heal, it is necessary that it 
should proceed slowly and the vessel be kept cold in which it is 
conducted. The crystalline substance formed by this action 
soon becomes so abundant as to solidify the solution ; a volume 
of anhydrous sether equal to (hat of the solution must then be 
added, and thrown upon a filter. By washing the product with 
anhydrous aether there remains a mixture of carbonate/ bicar- 
bonate, and carbovinate of potash. To separate the last sail the 
mixture must be washed with absolute alcohol, which dissolves 
it, and anhydrous tether added to the filtered solutiou, which 
reprecipitates it. This liquor immediately filtered and dried in 
vacuo affords pure carbovinate of potash. The analysis of this 
salt indicates exactly the following formula: 

K O , C2 os ; C8 H4. ca Oa. II O. 

This salt is in shining scales. It decomposes by heat into 
carbonic acid, an inflammable gas, an aetbereal fluid, carbonate 


* I/Institut. ; quoted in the Philosophical Magazine, No. 65. 
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of potash, and charcoal. Dissolved in water it is rapidly con- 
verted into bicarbonate of potash. Dissolved in weak alcohol, 
or even if it contains only slight traces of water it suffers the 
same decomposition, and deposits the bicarbonate in shining 
plates resembling the carbovinate, consisting, however, of 
K O, C2 OS ; H O, C2 

This rapid and easy conversion of carbovinate into bicarbonate 
of potash affords but slight hopes of the possibility of isolating 
the acid, but it is evident that such an acid does exist; and its 
properties may be interesting as relative to the theory of fer- 
mentation.* 


NEW VOLTAIC BATTERY. 

By Mr. dames Young , Chemical Assistant in the And avoniun University. 

A plain working battery, containing a considerable number of 
pairs of plates, arranged on the principle of the pile of Volta or 
the trough of Cruickshanks, is the instrument which we habitu- 
ally have recourse to for illustrating chemical decompositions, 
and the other effects o£ voltaic electricity requiring considerable 
tension. Various constructions of this battery are in use, of 
which we are concerned only with that originally suggested by 
Dr. Hare, but of the value of which electricians were not aware 
till it was clearly demonstrated by Mr. Faraday. 'Hie existence 
of a defect, however, is fully admitted by Mr. Faraday, in the 
construction which he recommends. To prevent metallic contact 
between contiguous copper plates, cartridge paper is interposed 
between them. Hie paper becomes saturated with the acid so- 
lution used as the exciting liquor, and the acid cannot be washed 
out of the paper, but is retained by it after the battery is laid 
aside, and may then occasion the solution of the copper, seeing 
tfyat zinc no longer enters into a circle with the acid and copper, 
and therefore the latter is unprotected. These papers require 
likewise to be renewed occasionally, and they give to the con- 
struction the character of a temporary arrangement. It is true 
that glass or porcelain plates may be placed between the conti- 
guous coppers ; but these are inconvenient ; and, in fact, bring 
us back to the old construction of the trough partitioned into 
cells. It is to be noticed too that these copper surfaces, with the 
paper between them, are lost, and turned to no gocount in col- 
lecting electricity 

After constructing several batteries with the interposed papers, 
and becoming fully sensible of the annoyance which the papers 
occasion, an arrangement of the plates suggested itself which 
does not require interposed papers, and in which both surfaces 
of the copper as well as of the zinc plates are made available. 


L’lnstitutej quoted in the Philosophical Magazine, No. 67. 
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Within the last eighteen months I have constructed several 
dozens of instruments of the construction to be described, arid 
having compared them experimentally with batteries of the same 
extent of copper and zinc on Dr. Hare’s construction, 1 am 
prepared to state that, from the same surfaces of zinc, electricity 
the same in quantity and tension is produced in both forms , but 
that in the new construction this effect is produced with half the 
quantity of slieet copper, w Inch arises from both sides of the 
copper plates being presented to surfaces of zinc. The new 
construction has> 1 believe, all the advantages of approximation 
of the plates and comnjictness of Dr. Hare’s battery, which have 
been pointed by Mr. Faraday, without the great and acknow- 
ledged drawback of the interposed papers. 



(Mi. J. Young’s Voltaic Battery) 

TRe sheet copper and shee' zinc to be used in this battery are first cut 
info long ribbons, of the breadth which it is intended to give the plates. 
Suppose the ribbons two inches broad ; both the copper and zinc ribbons 
are then divided into lengths ot five inches, and a portion cut out as in 
Fig. 1. The slip is thus divided into two squares of two inches each, 
which are connected at a, and a piece is left projecting at b. The zinc 
and copper sheets are cut up exactly in the same way. Fig. 1, therelore, 
represents either a single zinc or a single copper plate. The plate i* 
then bent at a, and presents the appearance represented in fig. *2. In 
fig. 3, we have two plates, one of copper c, and the othpr of zinc z, 
which are exactly alike in construction, but are placed differently, as 
shown in the figure. Thin projecting parts b b Hre soldered together, 
and this is the only metallic communication between them which is 
allowed to exist. Fig. 3, therefore, is only one copper and one zinc 
plate, or it is one pair of plates. Each pair is made up in the same way. 
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In arranging a number of pairs to form a battery, they are interlaced so 
that a copper square comes in between each couple of zinc squares, and 
a zinc square between each couple of copper squares. It is easy to see 
how this arrangement c<*p be made when the plates are in the hand, 
though it is difficult to describe it. At the positive end of the battery 
there is a single copper plate, which is soldered at the top to the last 
double copper plate, ns seen in fig. 4 ; which figure represents three 
pairs properly arranged, and also the manner in which they should be 
fitted up and kept steadily apart in a wooden frame. This frame consists 
of two cross-bars, ee , e' <6, in front, und the same behind, dovetailed into 
Solid ends. The channels in the cross-burs, for the reception of the edges 
of the plates, are formed by placing the four cross-bars together, and 
sawing a little way into one side of them all, every eighth ol an inch or 
so in their length, so as to form a set of parallel grooves. We have by 
means of this frame a much greater security that no metallic' contact will 
occur between contiguous plates, than when they are separated by 
wedges of cork, os in Dr. Dare's construction, which may slip out. 

The frame and plates are introduced into a trough, which may be of 
wood or stoneware, containing the exciting liquor. Dr. Hare’s revolving 
arrangement of the two connected troughs may be adopted for this bat- 
tery, although we have been led to give a preference in practice to a 
tingle trough to contain the frame. To the solid ends of the frame are 
attached two cords, which are fixed to t)vopulle)s, on which they are 
wound up, on turning a winch, as represented in fig. 5, by which means 
the frame and battery can be raised out of the fluid. If the axis, (a stout 
wire), on which these pulleys are fixed can be moved a little backwards 
and forwards on its bearings, it is easy, by means of a little projecting 
peg at p, which fits into a hole in the side of r ihe pulley, to fix und sup- 

S ort the frame in a position above the trough, and out ot the exciting 
uid, when that is desirable. But the form oi the trough to contain the 
frame and plates may be varied according to the object in view, or the 
purposes to which the battery is to be applied. 

In comparing a battery of the form described above, either 
with Dr. Hare’s or any of the other forms in use, it is to be re- 
membered that the plates or elements of the battery are all of 
double the size they appear #o be, or that in this construction 
you have half the number of pairs, but each of double the 
dimensions of a pair in any of the old batteries having the same 
appearance. 

A small baltery of this construction, containing twelve pairs, 
of two inches breadth, of plates, (the size which we have taken 
above as an example,) may be contained in a trough eight inches 
in length, and will evolve, when its terminal wires are soldered 
tea Faraday’s volta electrometer, six or seven cubic inches of the 
mixed gases in three or four minutes, with a charge of half an 
ounce of sulphuric acid and half an ounce of nitric acid, in 
twenty-four ounces of water, (all by fluid measure, and is there- 
fore amply suflicient to demonstrate the decomposition of water 
on a considerable scale. 

It is proper to use the thickest sheet zinc whidh can be had, in 
the construction of the plates, although the thinnest sheet copper 
will suffice, from its beiijg so well supported. When the zinc 
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plates are worn out, the cross-bars may easily be pulled out of 
the solid ends, and the elements of the battery separated. New 
zinc plates being soldered to the old coppers, the whole may 
again be quickly rearranged in the old frame . 4 


PREPARATION OF SULPHURET OP CARBON. 

M. Mulder directs, in an iron bottle in which mercury is im- 
ported, that besides the hole which is* already there, another 
should be bored near it. Into the first of these openings a copper 
tube bent twice at right angles is to be screwed, and into the 
second a straight tube, also of copper, is to be introduced. 
Then the bottle is to be filled with pieces of charcoal, recently 
heated to redness, of such a size that they can easily pass down 
the tube. After having firmly screwed in the straight and curved 
tubes, place the bottle in a furnace and heat it, after having closed 
the opening of the furnace with a stone cut in halves to prevent 
inconvenience to the operator from the ascending heat. • 

Adapt to the curved tube a Woulff’s bottle half filled wdth 
water and surrounded with a freezing mixture, and when the 
iron bottle is sufficient!}'* heated, introduce by the straight tube 
fragments of sulphur and immediately close the mouth of the 
tube with a plug ; the sulphur fuses, and falling upon, penetrates 
the pieces oi charcoal, and when the sulphur is gradually added, 
but little gas is evolved and abundance of sulphuret of carbon is 
obtained. f 

CONVERSION OF IRON INTO PLUMBAGO SEA-WATER. 

M. Deslongchamps has found lying near La Hogue, where the 
naval battle was fought, some cannon balls, which although they 
do not appear externally to have undergone any change, yet 
have lost two-thirds of their weiglit and may be cut with a knife 
like a black-lead pencil : they contain no iron in the metallic 
state, and exert no influence on the magnetic needle.}: 


EXPERIMENT IN ELECTRICITY. 

By James Watson, Esq. 

The following experiment may easily be made by any person 
who has an electrical machine. 

Take a slip of card about one inch in length and one. quarter of 

* Philosophical Magazine, No. 61. 

Journal Pharinacie; quoted in the Philosophical Magazine, 

^ t Journal de Chim. M£d ; quoted in the Philosophical Magazine, 
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an inch in breadth, and at one end of the card make a slit up 
the middle one quarter of an inch long ; then bend out the di- 
vided parts in opposite directions, so that the bit of card may be 
made to stand upright upon its two short legs. By this means 
the card may be so nicely adjusted that a very slight touch will 
overbalance it, and cause it to fall. Now take two piecesW 
stout brass wire, four inches in length and pointed at each end ; 
bend the wires at right angles, in order that each wire may have 
a short arm or stem, oqe inch long. These short arms or stems 
are to be inserted a little way into two holes made to receive 
them in a flat, thick piece of wood. The t\yo holes must be made 
at such a distance from each other that the points of the two 
long horizontal arms shall be just three quarters of an inch 
apart. Midway be- 
tween these points 
place the bit of card, 
in an upright posi- 
tion, as in the figure, 
where c represents 
the edge of the card , 
having its two flat sides opposite to tbps points of the two wire 
a and B. 

To insure success in making this delicate experiment, the ma- 
chine must be screwed to a very steady table, otherwise the card 
will be disturbed by the turning of the cylinder. The best way 
of making the discharge is to suspend a small jar from the prime 
conductor, and let the jar discharge ifself through the electro- 
meter. A chain must connect the electrometer with the wire A, 
and another chain rifust connect the outer coating of the jar with 
the wire B. 

When the experiment is well performed, the card is perfo- 
rated, and has a bur on each side of it, but what deserves parti- 
cular notice is the very curious fact that the card is not thrown 
down. 

If two bits of card be placed between the wires, instead of 
one as in the last experiment, even then the separate bits of card 
will Continue to stand , although both will be perforated. 

The motion of a single fluid from the positive to the negative 
wire, cannot, 1 think, be reconciled with my experiment, which 
seems to require two equal repulsive actions. 4 

FOSSIL INFUSORIA USED FOR FOOD. 

It appears from a letter addressed to Ehrenberg by Prof. Ret" 
zius of Stockholm, that the mineral substance commonly called 
Bergmehl, mountain-meal, described and analyzed by Berzelius, 
and in which he found silex, animal substance, and crenic acid, 

• London and Edinburgh Philosophical Magazine und Journal of 
Science, No. 61. 
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is sometimes eaten in Lapland in times of famine, when the Lap- 
landers mix it with ground corn and bark, to make their bread. 
It was used thus in the district of Degerfors in 1 833, and is supersti- 
tiously considered as a gift of the great spirit of forests. Retzius 
adds that he has discovered in the Bergmehl, nineteen different 
forms of Infusoria with siliceous shields, the mineral being 
wholly composed of them, and that the analogy which he sup- 
posed to exist between it and the Bermehl of Franzensbad seems 
to be well founded.* • 

PYROPHORI OF EASY PREPARATION. 

It is well known that when parts of pure tartaric acid, de- 
prived of its # water of crystallization, are quickly mixed in a dry 
capsule with eight parts of peroxide of lead, perfectly dry and 
reduced to powder, ignition very soon occurs throughout the 
mass, which is very vivid and of long duration. This fact, first 
mentioned by Walker, would lead to the supposition that other 
organic substances would undergo similar reaction with peroxyd 
of lead ; and this has been verified by the experiments of M. 
Boetliger. On experimenting with the oxalic and citric acids, 
he found that the action of ^the former on the peroxyd of lead 
was more rapid, and perhaps stronger, than that of tartaric acid ; 
w hile tha* of citric acid was rather weaker. Thus, on mixing 
together 54 parts of peroxyd of lead, and one part of oxalic acid 
dried in hot air, or containing 19 per cent, of water, almost 
instantaneous ignition of the mass occurs ; but it continues for 
a much shorter time than with the tartaric acid, becanse the oxalic 
acid contains less carbon. In order to obtain a pyrophorus with 
citric acid, one atom of citric acid, previously fused and kept 
some time in fusion, then dried and pulverized, must be promptly 
mixed with two atoms of peroxyd of lead at the temperature of 
73°Fahr. The ignition of the whole mass is almost as vivid, 
and continues for as long a time as with tartaric acid. Minium, 
litharge, and carbonate of lead, mixed with tartaric acid, yield 
also, according to M. Boetliger, pyrophori, but not so good as 
those yielded by the pure oxyd.f 


*1. MOSSOTTl’S MATHEMATICAL RESEARCHES RELATIVE TO THE 
LAWS OF MOLECULAR ACTION, 

A translation of the memoir by M. Mossotti “ On the forces 
which regulate the internal constitution of bodies,” in which he 
has embodied the results on this subject which he has hitherto 
obtained, has already appeared in Part III. of the “Scientific 
Memoirs.” As, however, the principal result of his labours, — 
the mutual identification of the attractive forces of electricity, 
aggregation and gravitation, — constitutes one of the most re* 

* Philosophical Magazine, No. 61. f L'Institute; Ibid. 
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markable discoveries of the present aera in science* we think it 
desirable to notice it as a matter of reference. 

While reflecting on the Franklinian hypothesis for explaining 
the phenomena of statical electricity* as reduced by ^Epinus to 
the form of a mathematical theory, and with the addition subse- 
quently made by Coulomb, proving that electrical attractions 
and repulsions are regulated by the law of the inverse ratio of the 
square of the distance* M. Mossotti conceived the idea, that if 
the molecules of mqjter, surrounded by their atmospheres, at- 
tract each other when at a greater, and repel each other when at 
a less distance, there must be between, those two distances an 
intermediate point at which a molecule would be neither at- 
tracted nor repelled, but would remain in steady equilibrium ; 
and that it was very possible that this might be the distauce at 
which it might be placed in the composition of bodies. Learn- 
ing subsequently that the attention of geometers had recently 
been particularly directed to the molecular forces* as being those 
which may lead us more directly to the knowledge of the in- 
trinsic properties of bodies, he was thus led to recall his ideas on 
the subject, and to set about subjecting them to analysis, and 
he has submitted t© the judgment of philosophers, in the me- 
moir here referred to, the results of his first investigations. Of 
the contents of this memoir the following extracts may be re- 
garded as a summary. 

“ I have supposed that a number of material molecules are 
plunged into a boundless aether, and that these molecules and 
the atoms of the aether are subject lo the actions of the forces 
required by the theory of /Epinus, and then endeavoured to 
ascertain the conditions of equilibrium of the aether and the 
molecules. Considering the aether as a continuous mass, and the 
molecules as isolated bodies, 1 found that if the latter be sphe- 
rical* they are surrounded by an atmosphere* the density of 
which decreases according to a function of the distance which 
contains an exponential factor. The differential equation which 
determines the density being linear, is satisfied by any sum of 
these functions answering to any number of molecules. Whence 
itfollows that their atmospheres may overlay or penetrate each 
other without disturbing the equilibrium of the sether. Pro- 
ceeding in the next place to the conditions oHequilibrium of the 
molecules* 1 observed that* for a first approximation* (which 
may be sufficient in almost all cases*! the reciprocal action of 
two molecules and of their surrounding atmospheres is inde- 
pendent of the presence of the others, and possesses all the cha- 
racteristics of molecular action. At first it is repulsive^ and 
contains an exponential factor* which is capable of making it 
decrease very rapidly: it vanishes soon after* and at this distance 
two molecules will be as much indisposed, to approach more 
nearly as they would be to recede further from each other ; so j 
that they would remain in a state of steady equilibrium, At a 
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greater distance the molecules would attract each other, and 
their attraction would increase with their distance up to a certain 
point, at which it would attain a maximum : beyond this point it 
would diminish, and at a sensible distance would decrease di- 
rectly as the product of their mass, and inversely as the square of 
their distance.” 

w To apply the formulae which we have found, for the purpose 
of presenting molecular action, to the phenomena of the inte- 
rior constitution of bodies, requires methods of calculation w hich 
are not yet developed, and which must bdfcome still more com- 
plicated when the arrangement of the molecules, their form and 
their density, are taken* into consideration. I have thought it 
advisable however, in consideration of the use to which it mi^ht 
be applied by able geometers, not to postpone the publication 
of this mode of viewing molecular action. It is a subje.ct which 
appears to me entitled to the greatest attention, because the dis- 
covery of the laws of molecular action must lead mathematicians 
to establish molecular mechanism on a single principle, just as 
the discovery of the law of universal attraction led them to erect 
on a single basis the most splendid monument of human intel- 
lect, the mechanism of the heavens 

• 9 

A SIMPLE MODE OF EXHIBITING THE COLOURS OF THIN PLATES. 

# By James ITalgom. 

In the Philosophical Magazine, there is an article by the late 
Dr. Ritchie, entitled, “A simple mode of exhibiting Newton’s 
Rings.” — (See also p. 12(j.) Two circular pieces of thin plate 
glass, separated at the circumterence by a single gold-leaf, are to 
be used instead of lenses ; but in order to bring the glass plates 
to touch in the centre, we must have a rectangular frame of 
iron or brass, and a screw.” 1 am afraid, therefore, that New- 
ton’s rings, as an experiment for illustrating the colours of thin 
plates, are not likely to be often visible, except in diagrams. 

I shall now proceed to describe a very simple mode of exhi- 
biting the colours of thin plates by means of an experiment which 
requires no expensive apparatus. 

We have all seen the brilliant colours which are reflected 
from the narrow cracks in mica, and there are little concen- 
tric coloured rings in this mineral, which may be found by using 
a magnifier. It occurred to me lately that possibly these splen- 
did colours might be made to appear in the mineral whenever 
required. To effect this 1 obtained a thin plate or film of air, by 
introducing a lancet into the edge of a clear plate of mica, care- 
fully separating the laminae to the extent of about one inch 
square. Then holding the plate of mica with both hands, 
pressing the middle finger of the right hand just under the 
spot where the film of air was made, I was much gratified by the 

* Scientific Memoirs, part III. p. 450 ; quoted in the Philosophical 
Magazine, No, 61, * 
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appearance of several beautiful, curved lines or bands of different 
colours, which followed the direction in which 1 moved my 
finger. These curved lines or bands in their forms very much 
resemble those of a fortification agate. The perfect rings are 
small, but they expand or contract according to the degree of 
pressure. The colours also change with the pressure of the 
ifalger, and when the finger is altogether withdrawn, these beau- 
tim tints all vanish in a moment. We have then in this easy 
experiment, a palpable proof that it is the distance between the 
surfaces only which cktermines the coIouts of thin plates. 

The plate of mica which we employ should be about the size 
of a page in an octavo book,* and about the thickness of a card. 
This size is convenient to hold with both hands, and the cir- 
cumference of such a plate of mica will admit of several dis- 
tinct plates of air. Films should be made between different 
laminae of the mineral, by which means we shall possess films 
of air, covered with plates of mica of different degrees of thickness. 

The colours may be seen very well with the naked eye, but 
they hppear more beautiful when examined with a magnifier. 
The plate of mica should be held near a window, so as to reflect 
the light.f 

METHOD OF ANALYZING ORGANIC COMPOUNDS. 

By Robert Rigg, Esq , M. R. /. 

Having been so frequently solicited by those who have seen me 
analyze organic compounds to make an early and more public 
communication than 1 have yet done cf the method which 1 adopt, 
I publish rhe following brief account of my very simple appara- 
tus, premising that if at any period 1 should publish my re- 
searches altogether, 1 shall then go into detail upon this depart* 
merit of chemical manipulation. 

The analytical apparatus consists of two small glass tubes con- 
nected by a caoutchouc collar, as shown below : 



=J 

A. A tube in which is placed the organic compound to be analyzed, and 

which for the analysis of one grain is from seven to ten inches 
in length, and from three to four tenths of a cubic inch in content. 

B. A caoutchouc collar, about un inch in length, in which is put a little 

dry amianthus or cotton wool. 

C. A bent thermometer tube, lor conveying the gaseous products to the 

receivers standing over mercury. 

The compound to be analyzed, a portion of it having been burnt in a 
platinum spoon with a view to determine the quantity pf residual matter, 

* Such plates of mica may be had of Knights, Foster Lane. 

+ Philosophical Magazine, No. 71 . 
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is mixed in the usual way with black oxide of copper,* varying in quan- 
tity from thirty to fifty grains for each cubic inch of carbonic acid gas 
that will be formed, and varying also with the quantity of water that will 
be formed. This mixture is put into the clean and dry tube, and upon it 
an inch or more of the same kind of oxide : the tube is then filled up with 
from fifteen to twenty-five grains of dry amianthus, and which, during 
the process of decomposition, condenses the vapour of water, and dries 
the gaseous products. The part of the tube which includes the amian- 
thus is then heated, so as to drive off' all moisture and decomposable 
matter that may be combined with it, and allowed to cool, when it is 
weighed, and attached to the bent tube by the colftir, as shown in the dia- 
gram. The bent tufie is placed in the mercurial trough, and the analy- 
zing tube rests on the framt*or cradle, made of two pieces of strong wire 
bent at both ends at right angles, and connected together in an oblique 
direction by slander wires, as represented in the subjoined diagram. 

A . ~7\ 

A spirit lamp upon the principle invented by Mr. Cooper, and whteh can 
at pleasure be made to give off a ffame Irom one to six, or irom one to 
ten inches in length, and about six inches in height, is what I use. A 
flame, about an inch in lengtlf, is first applied to that part of the tube 
where no organic compound lies ; so soon as this part ot the oxide is 
brought tcf a red heat, the flame is gradually but very slowly increased in 
length, until nil that part of the tube where the compound and black 
oxide are, is at a white heat. During this period the tube is turned 
round in the flame, the caoutchouc collar admitting ol this being done at 
pleasure. At no time is the decomposition ol the substance under ana- 
lysis quick, but on the contrary, very >low. The ignited part ot the tube 
being kept at a high temperature, we insqre perfect combustion, and 
prevent the formation of carbonic oxide, which is in all probability the 
source ot much error in quick processes. 

During the latter part of the process, and when it is certain that all the 
atmospheric air has been expelled, a portion of the gaseous products is 
collected jn a separate small tube graduated to hundredths of a cubic inch. 
When no more gass passes over, the. flame is extinguished, and the con- 
tents of the tube are shifted by raising and lowering it with a view to that 
end, and without removing the bent tube from the mercurial trough. The 
whole being arranged again as at the commencement, that part of trhe 
tube which contained the compound under analysis is submitted to a 
higher temperature, if possible, than before. 

Theanalyzing tube is now detached trom the other, allowed to cool, and 
weighed, and the weight lost is found to be that oi the guseous products which 
have passed Irom it, all the water having been absorbed by the amianthus. 

* The black oxide, which I prepare by burning copper turnings, and 
not from nitrate of copper, is exposed ton white heat i or an hour at least, 
and well stirred. I alterwards spread it on a plute, where it lies from 
ten to twelve hours ; put it into a bottle, shake it well, and then accu- 
rately determine the quantity of air and moisture it has condensed; these 
remain stationary, when it is kept in stoppered bottles, during the use of 
two or three pounds of oxide so prepared. 
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The bent tube is at this time filled with the gaseous products of the 
analysis, and when the analyzing tube is cooled, about 2*10 of its inter- 
stices are also filled with the same, and this 1 take into account in calcu- 
lating the products. 

On heating the analyzing tube again, driving off all the moisture, allow- 
ing it to cool, and then weighing it, I have the total loss in weight to the 
1*1000 of a grain, and the contents of the tube in a dry state. 

I remove the carbonic acid gas by liquid potassu, and the residual 
gas, which is left in the small tube which is filled during the latter 
part of the piocess is first transfered into, the upper part of the gra- 
duated tube represented in the margin,* qnd where its volume 
can be read to i*200G of a cubic inch. This I calculate for as 
nitrogen. The other residual gas ts then transfered into the 
same tube, and the volume of the two read in the centre part to 
the 1*200 of a cubic inch. If no nifrogen is present in the com- 
pound under examination, the volume of the residual gas is less 
than that of the atmospheric air in the oxide, together with thut 
which had filled the interstices of the analyzing tube, the caout- 
chouc collar, and the bent tube, and contains less oxygen. 

The nitrogen obtained from the gaseous products w hich are 
* collected in the small tube, serves as a term of comparison for 
verifying the results of the experiments which I make expressly 
for the purpose of determining the quantity of that element ; and 
where its exisfence is doubtful, for instance, in sugar, starch, 
<fcc , I first fill the tube with carbonic acid gas, use black oxide 
of copper which has not been exposed to the air, apply the fWne first to 
the end of the anal} zing tube, und urn especially careful that no carbonic 
oxide is formed. , 

The weight of water, and also that of carbonic acid gas and nitrogen, 
together with their volumes,* being known^ this mode of conducting ulti- 
mate analysis enables me to determine accurately the quantity of water 
by weight, and the quuntity of carbon and nitrogen, both by weight and 
by volume, in any given compound. And, further, I have the data for a 
very accurate recapitulation of all the products, so as to be able to speak 
with tolerable certainty as to the correctness or incorrectness of any 
experiment so made, und also for testing the correctness of data already 
received as regards the weight and volume of the different elements con- 
tained in the compound under analysis. 

The experiments that 1 have made with this simple apparatus are very 
numerous. I have before me at this time more than five hundred sub- 
stances, which I have analyzed with a view to discover the chemical 
changes which occur during the preparation of the earth for the growth 
of vegetables, the germination of seeds, the vegetation of plunts, the 
formation of vegetable products, the renovation of the atmosphere as 
regards both nitrogen and oxygen, and the various decompositions of ve- 
getable matter ; and many additional experiments will be required to com- 
lete the course of analysis which I find to be necessary to the purposes 
have in view. The whole inquiry has reference more particularly to 
agriculture, to horticulture, and to some of those manufactures in which 
vegetable products are employed.*)* 

* Several tubes of this kind are required in order to measure the quan- 
tities of nitrogen contained in different compounds, 
f Philosophical Magazine, No. 71* 
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PRESENT STATE OF ORGANIC CHEMISTRY. 

“ It can be easily conceived, that by means of a few laws of 
combination, we may not only produce all the compounds known 
in the inorganic kingdom, from the fifty-four elements now recog- 
nised, but also a great number of others analogous to them. 

“ But how can we apply such notions to organic chemistry? 
There we meet with as many, and as diversified, species as in 
mineral chemistry ; and yet there, instead of fifty-four elements, 
tlyee, or at most four, are all that are detected in the greatest 
number of known compounds. In a word * how can we explain 
by aid of the laws of inorganic chemistry, and how class the 
principles so various whitdi are obtained from organized bodies, 
and which are all formed solely from carbon, hydrogen, and oxy- 
gen, with th$ occasional super-addition of azote ?” 

This was a splendid problem in natural philosophy, calculated 
to excite the emulation of chemists to solve ; for from the solu- 
tion, science might expect great additions to her domain ; the 
mysteries of vegetation and animal life would be unfolded to our 
view ; we should possess the key to all those abrupt and singu- 
lar modifications of matter which take place in animals or plants ; 
and, what is more, we might imitate them in our laboratories. 

We fear not to assert, a*id that with dne*considerat,ion, that 
this splendid problem is now solved ; it only remaims to de- 
velope albthe consequences which its solution brings out. And, 
certainly, if a chemist, however great his genius, had been ques- 
tioned as to the nature # of organic substances, before this new 
path of knowledge had been opened, he never would have ima- 
gined, we are certain, any thing worthy to be compared with 
these simple, regular, and beautiful laws, which experiment has 
displayed to us within these few years/ 

To produce, with three or four elements, combinations as 
varied, and perhaps even more varied, than those which com- 
pose the whole mineral kingdom, nature has adopted a means as 
simple as unexpected; for with these elements she has made 
compounds, which themselves possess all the properties of ele- 
mentary bodies. And this, we are convinced, is the secret of 
organfc chemistry ! 

Thus, organic chemistry possesses elements peculiar to it, 
which sometimes play the parts which chlorine or oxygen per- 
form in the mineral kingdom, and which sometimes, on the con- 
trary, perform the functions of the metals. Cyanogen, amidine, 
benzule, the compounds with ammonia for their base, fats, alco- 
hols, and similar bodies ; these are the true elements on which 
organic chemistry operates, and not upon the ultimate elements , 
carbon, hydrogen, oxygen, and azote; elements which only 
come forth when all trace of organic origin has disappeared. 

Inorganic chemistry comprises all those bodies which result 
from the direct combination of elements properly so called. 
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Organic chemistry, on the contrary, comprises all the beings 
formed by compounds, acting as elements would do. 

in the former the bases are simple, in the latter they are com- 
pound, that is the sole difference.* 


VEGETABLE ORIGIN OF THE DIAMOND. 

’One of the most striking physical investigations that have 
lately occurred, is that of Sir D. Brewster, by which he 
has further shown tjje probable vegetable basis of the diamond. 
He had previously remarked several peculiarities of structure 
in this gem, which inclined him to assign it an organic origin. 
Thus, for example, having detected a bubble of air in a diamond, 
Sir David transmitted through it a pencil of polarized light, and 
perceived round the bubble four luminous sectors/separated by 
the black cross. Now this could only be accounted for by as- 
signing a variable density from the centre to the exterior, greatest 
against the bubble of air, which must have exerted a degree of 
compression on the matter in contact with it. On other occa- 
sions!; Sir D. Brewster had remarked in certain diamonds inter- 
posed carbonized parts. At the recent Liverpool meeting, this 
philosopher communicated what he conceived to be a novel phe- 
nomenon ; but it has been remarked in France in the diamond 
lenses prepared by M. Oberhauser ; namely, an infinity of very 
fine parallel lines, which are perceived in the diamond in a cer- 
tain direction, and which are very prejudicial to its employment 
in the construction of lenses. These lineH had been regarded in 
France as fibres, or as fine channels; Sir D. Brewster considers 
them as separating so many layers of v ariable densities ; he counted 
many hundreds of them in less than the one-thirtieth of an inch, 
and to them he attributes the duplication of the images, which 
were formerly supposed to be due to an ordinary effect of double 
refraction. He is consequently led to imagine that if diamond 
lenses were worked parallel to the direction of these layers, or, 
so that their axis was exactly perpendicular, they would not be 
influenced by the presence of these lines; the lens would act 
precisely as if the diamond were perfectly homogeneous. # 

Sir David states that he has not observed this structure* result- 
ing from an assemblage of fine laminae of varying densities in 
any other mineral, not even in apopliylhte or chabasite,f which 
present different degrees of extraordinary refraction in different 
points of the crystal, depending on a secondary law of structure. 
Sir David, therefore, thinks this special structure in the diamond 
to be a new indication of its vegetable origin, and that it was 

* Fiom a Memoir on Organic Chemistry, by M M. Dumas et Liebig i 
translated in the Magazine of Popular Science, No. 2«t. 

t Apophyllite is a hydrated silicate of lime and pobissa, composed of 
one atom ol ter-silicate ol potassa, three atoms of teV-silicate of lime, and , 
sixteen of water. Chabasite is 1 bi-silicate of lime -f 3 bUilicate of alu- 
mina -fi 4 water, or it is a hydrated silicate of lime and alumina. 
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formed by the successive deposition of layers submitted to dif- 
ferent pressures. 4 


TEMPERATURES. 

The following interesting and useful tables are taken from the 
first part of Mr. Graham’s Elements of Chemistry , just published 
by Bailliere : — 

Range of Temperature . 

— 136° Fahr. Greatest artificial cold. Fhilorier* (Obtained by freezing 
liquid carbonic acid.) 

— 121 Solid compound of alcohol and carbonic acid melts. 

— 91 Greatest artificial cold measured by Walker. 

— 58 Temperature of planetary space. Fourier. 

—60 * Greatest natural cold observed by koss. 

—55 Greatest natural cold observed by Parrj. 

— 47 Sulphuric ether congeltls. 

— 39 Melting point of solid mercury. 

— 7 A mixture of equal parts of alcohol and water freeze?. 

+7 A mixture of one part of alcohol and three parts of water 

freezes. • 

4 20 Strong wine freezes. 

4-32 Ice melts. o 

4-50 Medium lempeAture of the surface of the globe. 

4-52 Mean temperature of England. 

4-98 -« — Heat of the human blood. 


+ 150 

Wood-spirit boils. 



+ 174 

Alcohol boite. 



+ 212 

Water boils. 



+442 

Tin melts. f 



+594 

Lend melts. 



+692 

Mercury boils. 



+990 

Red heat. Daniell. 



+ 1141 

Heat of a common fire. 

Do. 


+ 1869 

Brass melts. Do. 



+2233 

Silver melts. Do. 



4.3479 

Iron melts. Do. 




Specific Heat. 


. 

Specific Heat. 


Specific Heat, 

Water . . . 

1000 

Zinc. 

93 . 

Sulphur . , 

188 

Silver ....... 


Glass 


Mercury 

33 

Iron 

HO 

Platinum. . . , 


Copper . . 

95 

Lead. 

29 + 


NEW EXPERIMENTS ON METALLOCHROMY. J 

M. Bottiger has obtained some remarkable effects in metallic 
coloration, by plunging a plate of platina, held in contact with a 

* Magazine of Popular Science. No. 123. f Ibid. 

I This term was adopted by Professor Nobili, who first published some 
highly interesting observations on the subject. See Scientific Memoirs , 
p. 1, for a translation of his paper. 
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zinc stem, in a solution of ammoniacal chloride of copper; the 
platina being consequently maintained in an electro-negative 
state. The solution of the copper was obtained by agitatiug fine 
copper-filings in a saturated solution of sal-ammoniac. This so- 
lution of copper, which is colourless as long as it is kept in a well- 
stopped bottle, becomes blue by exposure to the air. If a piece 
of polished platina be plunged into it no effect is produced, but 
if tne platina be touched by a piece of zinc, a thin red pellicle of 
copper is immediatejy deposited on the surface, which immedi- 
ately disappears if the contact with the zinc wa$ momentary ; but 
if this contact is permanent, beautiful shades of yellow, green, 
red, brown, and black, soon appear on the platina. These colours 
may be fixed by withdrawing the platina and leaving it to dry in 
the air.* *• 


ACTION OF COLD AIR IN MAINTAINING HEAT. 

Correspondent of the Magazine of Popular Science. 

I was at Sheffield in last December, and then a Mr. Linley, bel- 
lows maker of that town, showed me the following curious experi- 
ments: — First, a rod of iron, about an inch in diameter, was 
heated at one end in a forge fire, up to a full white heat, then 
quickly withdrawn from the fire and'exposed to a strong blast of 
cold air from a forge bellows : the iron immediately became so 
hot as to fuse, and the liquified matter was blown off and burnt 
in the air, with the scintillating appearance of iron-wire burning 
in oxygen gas ; and so continued to melt, until a pound or more 
of the metal had been thiys wasted. 

Another mode of producing the same action, consisted in heat- 
ing a rod of iron as before, but instead of a blast of air, it was 
tied to a cord, and by it whirled round in a vertical plane ; thus, 
bypassing swiftly through the cold air, it melted, and was thrown 
off in beautiful scintillations, appearing as luminous tangents to 
the circle in which the bar was moved, 

I have since applied a heated bar of iron to the periphery of a 
revolving wheel, and by an including tin hoop or guard, it is 
thus made an interesting class experiment. 

The Cause of this augmentation of temperature is, I conceive, 
referable to the oxidation of the metal, which takes place freely 
under the conditions of the experiments here recorded. Then, 
as is well known, the formation of the oxide is accompanied with 
a great developement of heat ; and the cases before us are striking 
examples of the heating influence by chemical action, predomi- 
nating over the cooling effect of the air, conjoined with the radi- 
ating force.* 


SALTS ACTED ON BT LIGHT. 

Da. Draper, in his papers on “ Experiments on Solar Light,” 
published in the Journal of the Franklin Institute, gives the 
* Magazine of Popular Science, No. 23. f Ibid. 
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following list of “ all the metallic salts at present known, in the 
constitution of which, changes are brought about by exposure to 
the sun — 

1 Sulphate of Nickel. 

2. Uranium. 

3. Nitrate of Bismuth. 

4. Silver. 

5. Uranium. 

6 . Carbonate of Lead, 

7 . „ Nickel* 

8 . Bromute o*f Silver. 

9. Sulphocyanate of -iron. 

10. Silver. 

11. Chloride of Manganese. 

The changes which these bodies experience are of different 
kinds ; some become black, some bleach, some, as the sulphate 
nickel, undergo changes of crystalline arrangement.* 

SINGULAR ACTION OF THE SOLAR RAYS. 

JJy Dr. Draper . 

The sun’s rays have the p#wer of causing v&ponrs to pass to the 
perihelion side of vessels, in which they are confined, but, as it 
would appear, not at all seasons of the year. For example, l 
have a certain glass fitted up for making these observations, and 
in this vessel, during th& months of December, January, and part 
of February, 1836-37, a deposit was uniformly made towards the 
sun ; during the months of* March, April, and part of May next 
following, although every part of the arrangement remained, to all 
appearance, the same, yet the camphor was deposited on the side 
furthest from the sun. From May until the present date, the depo- 
sit is again towards the sun. It does not appear that any imme- 
diate cause can be assigned for this waywardness. Does it exist 
in the sun’s light? or in changes affecting the earth’s atmos- 
phere ? or in imperceptible changes in the instrument with which 
the observation is made ? as respects the latter, I think a nega- 
tive answer may be given without any hesitation; but beyond a 
mere expression of the fact that these anomalous circumstances 
do occasionally occur, I would not be understood to speak deci- 
sively ; if periodic changes like this do occur, which is doubtful, 
they have not been watched for a sufficient length of time, nor 
have 1 made sufficient variations in my trials to be able to refer 
them to any distinct cause. A large bottle containing camphor, 
which has been deposited therein for more than a year under 
ordinary atmospheric pressures, has uniformly showed a crystal- 
lization towards the light. 

For making these experiments properly, it is necessary to pos- 
sess an air-pump receiver, ground so true, as to be able to main- 
* Magazine of Popular Science, No. 23. 

* H 


12. Chloridp of Uranium. 

13. Copper. 

14. Mercury. 

15. Silver. 

16. Bold. 

17 . Osmium. 

18. 5 Potassium. 

19. Bichloride of Mercury. 

20. Iodide of Mercury. 

21. Bromide of Silver. 
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tain a vacuum for several hours, or even days. A less perfect 
jar may be made to answer, by fastening it down to the pump- 
plate with cap cement, it will, however, be liable to leak when 
the cement becomes warm by exposure to the sun. For many 
of these trials, a barometer tube is sufficient. Those who are pro- 
vided with a good pump and jars, accompanied with their proper 
transfer plates, will have no difficulty whatever. 

Upon the plate of the pump, or one of the transferers, place 
some camphor in a watch-glass, supported by a stand; over 
this place a bell jar, and exhaust until the difference of level of 
the ciphon gauge amounts to half an incisor less ; the further the 
rarefaction is pushed the better ; remove the arrangement into 
the sunshine. In the course of five minutes, if the atmosphere 
be clear and the sun bright, small crystalline specks Will be found 
on the side nearest to the sun, these continually increase in size, 
and at the end of two hours, many beautiful stellated crystals, 
from one-oigth to half an inch in diameter, will be found on that 
side, bijt on the other parts of the glass, only a few straggling 
ones here and there. Sometimes, as is the case in a result which 
I keep by me, the whole side next the sun is covered with a 
lamina of camphor, the other side containing none at all.* 

ARSEN 1CATED CANDLES. 

Considerable interest has been excited during the year, by the 
detection of arsenic in certain descriptions of candles, which 
were manufactured for superseding the more expensive wax- 
lights. The inquiry was Commenced,, by Mr. Everitt, before 
the Medico- Botanical Society, in experiments wherein he de- 
tected only four grains of the deleterious substance in a mode- 
rately-sized candle. Subsequently, Dr. Scott, of the Westminster 
Medical Society, stated, that it having been found by the various 
manufacturers that the larger the quantity of arsenic, the more 
alluring was the appearance of the candle, and the more bril- 
liant the light, the poison had been gradually increased; and he 
(Dr. Scott) had now authority from two of the most extensive 
factors of these lights, to state, that one pound of arsenic to 
twenty-eight pounds of stearine were the proportions employed 
in their manufactory. Now, as these candles were not only much 
in use in private families, but had lately been introduced into 
some of the churches, and were likely to find their way into the 
theatres, he thought it would come within the province of the 
objects of the Society, to state its opinion respecting the safety 
of such a quantity of a poisonous mineral being burnt, and its 
vapour inhaled. The manufacturers to whom he had alluded, 
were anxious that the subject should be investigated ; they had 
been compelled, in self-defence, to commit a fraud upon the pub- 
lic, by selling these fictitious articles, in consequence of the great 
* Journal of the Franklin Institute ; quoted in the Magazine of Popu- 
lar Science, No, 22. . 
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competition which had arisen from their manufacture by at least 
a dozen factors in London, each endeavouring to surpass his 
rivals by putting large quantities of arsenic into bis candles. 

On November 18, Mr. Everitl delivered before the West- 
minster Medical Society a lecture, in which he detailed the 
means used by him for detecting the presence of arsenious acid 
in fatty matter, and communicated the results of some researches 
he had made relative to this subject. The lecturer said, in com- 
mencing, that for the purpose of rendering his views and experi- 
ments clearer, .he should divide the subject into three heads. 
The first was, 

The Method of Detecting the Presence of Arscntous Acid in Fatty 
Matter . 

Mr. EverTtt said, that, after many trials, (he details of which would 
not interest the Society, he was* induced to recommend the follow- 
ing means for demonstrating the existence or non existence of aisenious 
acid in fatty matter, as being simple and easy ot execution, and, at the 
same time, highly satisfactory in their results -Let any quantity of the 
suspected matter, say one ounce, be taken and boiled with i#ur or five 
times its weight of distilled water for one hour ; then, let the water and 
the melted fat, while hot, be decanted into a clean porcelain basin, and 
allowed to cool without disturbance. When the fut has consolidated it 
can be removed in one piece Irom the surface of the water, which water, 
if the fqt contained any Hrseniou9 acid, will hold it in solution, and it may 
be detected by the well-known agents employed for that purpose. Some 
liquid, which had been obtained in this way irom candle fat, was divided 
into three portions, which were tested by the silver, copper, and sulphu- 
retted hydrogen tests, which acted characteristically ; and a piece ol or- 
piment, previously obtained from the same source, was reduced to the 
state of metal in the usual way. Mr. Eyeritt, secondly , demonstrated 

The Method udopted for Determining the Absolute Quantity of the PoUon. 

For this purpose, 300 grains of the suspected fat are to be boiled with 
2,000 grains of distilled water for one hour, decanted, and allowed to cool 
as belore, the cake of fat is again to be broken up and boiled with 1,000 
grains more of fresh distilled water, cooled, and the cake again removed ; 
to the two liquids thus obtained, when mixed and quite cold, add a few 
drops ol hydrochloric acid, and pass a stream of sulphuretted h) drogen gas 
so as to precipitate all the arsenic as orpirnent ; it is sale to haveitn in- 
termediate bottle containing a little water, between the flask generating 
the gas and the vessel containing the liquid to be operated or., so us to 
wash the gas, and prevent any accidental boiling over of the contents of 
the Husk, disarranging the experiments. The solution, alter standing 
some time, is then to be boiled, in order to drive off all excess of sulphu- 
retted hydrogen, which tends to retain a small portion of orpirnent in 
solution. After boiling, this will appear as a curd} bright yellow preci- 
pitate, floating in the clear colourless liquid. In order to .estimate its 
weight accurately, a filter of the proper size is to be dried Ut 212°, and 
weighed out of contact of air (Mr. E. weighed it in a thin silver case), 
to prevent the hygroscopic power of the paper increasing its weight dur- 
ing the weighing process. This paper is then to be used for filtering the 
whole of the liquid, and collecting tne orpirnent ; and after heating again 
. H 2 
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to 212°, till it is quite dry, which is to be known by successive weighs 
ings, as before, until the two last are alike,— the difference gives, of 
course, the quantity of precipitate ; and as 124 grains of orpiment corre- 
spond with 100 of arsenious acid, it then becomes a matter of calculation. 
Two other precautions are, however, necessary to be taken ; first, to see 
that the fluid which passes the filter retains no more arsenious acid, by 
pacing into it a little more sulphuretted hydrogen ; it should not become 
m the slightest degree yellow ; next, to see if the collected precipitate be 
soluble in ammonia, which, if it is only orpiment, will be the case, but if, 
after passing the stream of sulphuretted hydrogen through the solution, it be 
allowed to remain long before it be boiled, to drive off t^e excels of gas, n 
little sulphur is liable to fall down with the orpiment, and increase its ap- 
parent weight ; but as sulphur is not soluble iff ammonia, and the orpi- 
ment is, the extent of this source of error can he estimated and allowed 
for. In order to know if this mode of treating the fat removed all trace 
of arsenious acid, a portion which did contain it, and which had been 
boiled twice with water, was melted m a shallow cup, and burnt by a float- 
ing wick, and the condensible products of the combustion collected and 
tested, which in no case gave any indication of the presence of arsenious 
ucid. By these means Mr. E. had examined a great many samples of the 
so-called German wax, or stearine composition candles, and Jound the 
quantity of arsenious acid to vary from 10 to 18 grains in the pound 
weight of candles. Thirdly, 

The Method of Determining in what Form the Arsenic leaves the Candles 
during their Burning. 

In order to ascertain this point, the hot air, and all the products of 
combustion of a candle containing arsenious acid* were forced to pass up 
a glass bulb, and along the interior of a glass tube, eighteen inches long 
and one inch wide, which was kept coot by a bandage of cloth on thte 
outside constantly moistened by water ; by this contrivance a quantity 
of water was collected in the tube, tested, and iound lo contain arsenious 
acid, and a small quantity of a white sublimate was collected in that part 
of the condenser immediately over the candle, and which proved to be 
solid arsenious acid. In order that no smoke may mix with the products, 
the wick of the candle must be kept quite short, and all agitation of the 
air prevented by surrounding the name with some sort of a screen. 

Mr. E. stated it as his belief, that nearly all the arsenious acid thus 
found in fat, is in u state of simple mixture; for, on trying the quantity 
contained in different candles of the same parcel, different quantities were 
found; and that, on trying 300 grains from the top of the candle, and 
300 grains from the bottom, one half more arsenious acid was iound 
in the former than in the latter case, which he accounted for by sup- 
posing, that when the melted fat is poured into the mould (the bot- 
tom ot the mould corresponding with the top of the candle), during the 
time it takes to cool, a tendency of the heavy ingredient to fall might 
cause this difference ; and, further, by boiling some stearic ucid with two 
per cent of finely powdered arsenious acid for two hours, and then allow- 
ing the lat to pass a filter kept hot, this fat was Iound to contain a mere 
trace of arsenious acid, not more than one grain to a pound ; the rest re- 
mained on the filter. This fact is, to some extent, important, since, al- 
though the average quantity added to a given weight ot fat may, perhaps, 
not be injurious, still, as its uniform diffusion through the mass depends 
solely on the care of the workmen, not on the solveut quality of the fat, 
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dne parcel of candles may contain so large a proportion of this substance, 
as to make it dangerous to use them, it contingency which the use of 
this substance to any extent, however small, it is impossible to guard 
against, and t ought to be a strong objection to its use as an article of 
consumption. 

A Committee of the Westminster Medical Society was next 
appointed to investigate this interesting subject ; and their Repbrt 
is in substance as follows : — 

The origin of the Stearine Candles is first # related : — About twenty- 
five 3 ears since fyl. Chevreuil commenced investigating facts respect- 
ing common tallow, and after the unremitting labours oj ten 3 ears, suc- 
ceeded in discovering tlfat it consisted of two distinct substances, 
which he denominated stearine and ebone. The stearine, from its beauti- 
ful colour ai*d consistence, was considered to be a very elegunt material 
for the manufacture ot candles, but it was lound, on experiment, not eli- 
gible for that purpose. About six' years since, however, candles made 
of stearine were lirst manufactured in Paris. The mode by which this 
was effected was, however, kept a profound secret. The stearine candles 
were afterwards introduced into this country ; at first the manufacture 
was very limited, and the secret mode in which the stearine \£as made 
eligible for the torination of candles was confined to the knowledge of a 
lew manufacturers. The secret however soon got hawked about, and was 
soon offered to candle makeft for sale,- and the manufacture of this de- 
scription of candles soon became general, and as they were sold at a low 
price they were extensively used. Respectable houses of business, unable 
to compete with the “ new lights,” were compelled, in self-defence, to 
manufacture the same description of candles. The material which was 
employed for the purpose ot fitting the stearine for use in this way was 
well known to the trade to be white arsenic ; but the public were un- 
aware of the fact until Mr. Everitt made the disclosure in a lecture given 
last summer before the Medico- Botanical Society. Dr. Scott had since 
introduced the subject into this Society, and hence the formation of th£ 
Committee. The Committee had instituted two series of experiments on 
various candles obtained from different shops, as it did not, feel satisfied 
with the admissions made bj purties concerned in the manufacture. These 
experiments were chemical and pb>siological ; the former were mostly 
repeated before the members of the Society at a late meeting, by Mr; 
Everitt. 

Mr G. Bird had ascertained, that when these candles were burnt in such 
a manner as to allow the free mixture of the 0x3 gen of the air with thefl&me, 
arsenious acid in vapour was given ofF. When the admission of air was in- 
terfered with, the black oxide of arsenic in vapour was the product ; and 
when combustion was exceedingly low arsenuretted hydrogen was evolved. 
The Committee had also experimented with candles procured trorn club 
houses, private families, tfec. ; orsenious acid wus detected in those can- 
dles, which were composed of stearine, while none was found present, in 
any instance, in the true wax lights, the true spermaceti, and the old* 
fashioned composition candles. The physiological experiments were 
made on various living animals, and were so conducted as to insuie an 
accurate result. For this purpose four deal boxes were made, two of 
them fnarked A and B, measuring three feet by two ; the others marked 
C and D, two feet by two, and both sets of them three feet deep. Into 
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one of each of these sized boxes two or three arsenical candles were kept 
burning; in the others candles which were known to be free from arsenic. 
The temperature of the interior was regulated by several holes made near 
the top and bottom of these boxes , and indicated by a thermometer placed 
inside, the temperature being kept as nearly as possible to that ot sum- 
mer heat. The tops of these boxes were movable, and there was a glass 
wipdow on the door for observation. They were placed two feet and a 
half from the ground in a lofty and spacious apartment of l)r. Scott's 
house in the Strand. Into the two large boxes, A and B, the following 
animals were placed : In ,cage A, two linnets, two guinea-pigs, and one 
rabbit; in B, two guinea-pigs and one rabbit. In the box marked C, 
two bullfinches were placed ; two similar birds were placed in D, all of 
them plentifully supplied with victuals and drinff. The experiments with 
the larger boxes commenced on Monday, the 27th of Nov., at 10 a.m. ; 
those in C and D at the same hour on the Tuesday. All the^xperiments 
ended on Saturday, the 2nd of December. The experiments were carried 
on from 10 a.m. to 10 p.m., daily. Observations were made during the whole 
of the period, and hourly remarks on facts placed upon paper. These records 
the Committee laid on the table of the Society, and merely now state the 
phenomena observed, leaving the members to draw their own conclusions. 
One of the birds in A, uiter being two hours in the box, became evidently 
affected, and remained more or less so during the day ; at night, after the 
experiment had ceased, it recovered. The following morning, however, 
it died, after being again, for one 'hour, subjected to the vapour of the 
candles in the box, while its companion perished six or seven nours after- 
wards. Three linnets were then placed in the box w ith two burning 
arsenical candles ; they seemed much indisposed during the day. The 
next day three candles were placed in this box , the birds showed many 
symptoms of uneasiness, and kept their beaks open ; the next day, after 
being in the box three hours and a half, one ol them died ; the lollowing 
day its companions also perished, though in the early part of the morning 
they seemed more lively than usual. The respiration of the little animals 
first becunie affected, the difficulty of breathing being indicated by con- 
stant gasping for breath ; convulsions of the whole body succeeded, then 
great prostration of muscular power, intense thirst, evidenced by their 
drinking constantly and copiously of water, their last effort being an at- 
tempt to drink. They perished with their ejes closed, and with widely- 
extended beaks ; the bullfinches w ere exposed at lirst to two candles, and 
afterwards to three, and perished with like sjmptoms at theeml of forty- 
eight hours. Seven birds perished in the week ; they drank lour limes 
more water than the birds in the boxes with pure lights ; in addition to 
the other symptoms, the loss of all desire for food was mentioned, and 
diarrhoea, the matter voided being a greenish fluid. The birds in the 
boxes with pure lights were as gay at the end of the experiments as be- 
fore they commenced, and ate and drank as usual ; in fact, no evidence 
of anything extruordinury was observed in them. The larger animals in 
the boxes with the arsenical candles showed symptoms of uneasiness on 
the second day, their eyes became dull, they yawned frequently, they re- 
fused their usual victuals, and only took a very small quantity of green 
food ; they drank a good deal of water towards the end of the experi- 
ments. The animals in the other boxes remained perfectly well. In 
order to ascertain what became of the arsenical vapour, pn the third day 
a small dish of water was placed in the box, and a platinum dish sus- 
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ponded over the flame of the candles. Arsenious acid was defected in 
the water, end whs found deposited on the sidys of the dish in consider • 
able quantity . 

Regarding the information which had been collected by the Com- 
mittee, it had been ascertained that, according to the degree of combus- 
tion, arsenuretted hydrogen, black oxide, or white oxide of arsenic, in the 
state of vapour, were given off. The first of these was a rare product ; 
the second was hardly likely to occur at the temperature atwlvch4he 
stnurine candles burnt ; the third was accordingly the most common. 
Two fatal examples of the ill effects of the first were mentioned ; one of 
these occurred in the person of the celebrated chemist, fiehlen, the ac- 
count of whose cine is to be found in the “ Journal de Chnuie, M for 
1816. While occupied ir^the manufacture of arsenuretted hydrogen, he 
felt anxious to ascertain when the arsenic mixed with the h)drogen, in 
attempting to do which he inhaled a small portion of the vapour; the 
remedies erifployed to remove the ill effects which followed weie unavail- 
ing, and he perished. The portion, of the gas which escaped from the 
vessel must have been very small, as his coadjutor in the experiments 
stated that no odour was to be detected. The other cn«e of death from 
the inhalation of this gas, the Committee had the authority of Mr. Phil- 
lips for mentioning, as having occurred recently at Bristol. Regarding 
the deleterious effVct of arsenious acid VHpours on the system, the Com- 
mittee mentioned the case of Dr. Joseph Walt, who being desirous of 
trying this gas as a remedy cases of ichthyosis, determined on submit- 
ing his own person to an experiment, for the purpose ot ascertaining its 
probable effects upon the system. Accordingly, he placed six grains of 
arsenious ucid in a chafing-dish, which he removed to some distance in 
the room; he was soon affected with shortness ot breath, constriction 
across the chest, and otner symptoms, which led to the conclusion that 
the arsenious acid vapour was poisonous. His friend repeated the expe- 
riment afterwards with simihir and even more severe results. Dr. Scott, 
during the time he was superintending the experiments on the animals, 
found his eyes much affected, and this heVtributed to the vapour arising 
from the arsenical candles; for, after the removal ot the apparatus for 
carrjing on the experiments, he did not, experience any further annoy- 
ance of the kind. 

D%. Mernt, in the“ Dictionnaire tie Matiere Medicale,” stated that he 
had found flies exposed to the vapour of black arsenic perish. The ef- 
fects of arsenic on the miners in Saxony and elsewhere, were also re- 
ferred to, and also the bad results which take place from the use of this 
mineral in vmious manufactures. Arguing, tnen, from the facts yrhich 
Were presented, and from numerous cases resulting from the use of 
arsenic, recorded by medical men, the symptoms in which were similar to 
those observed by the Committee, would it be too much to assume that 
the extensive use of these candles in clubhouses, churches, theatres, <fec. 
might be pogsibly injurious ? Take, for instance, the supposition that 
Drury Lane Theatre was lighted with the arsenical candles, — about 162 
candles were required for the several chandeliers in the house, — there 
would then be about 608 grains of arsenious acid passing oft’ in the form 
of vapour during the time of the performance. Would not the effect* be 
injurious to some persons in the assembly ? The effects of arsenious 
acid applied to the skin might also be mentioned. M. Roux had re- 
corded u case in which the arsenical paste being applied to a small ulcer 
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proved fatal. What, then, might be the effect of the gas applied to the 
mucous membrane of the bronchia ? 

A member of the Committee had entered into a correspondence with 
M. Chevreuil, and Dr. Pariset, Secretary to the Royal Academy of Medi- 
cine, in Paris ; the replies given by these gentlemen were important, 
and were also laid before the Society. M. Chevreuil says, that it is un- 
necessary to mix arsenic with stearine, for the purpose of forming a 
cuhdle, and is glad that the subject has been taken up in the manner it 
has. In the reply ot the Prelect of Police of Paris, who was also written 
to, that functionary stated that when it was ascertained that arsenious 
acid was present in some r candles which were manufactured in that capi- 
tal, an inquiry was instituted into the subject. The Committee appointed 
for this purpose, consisting of many distinguished men, stated that they 
had fouud arsenious acid in the candle*? ; they had considered, trom expe- 
riments they had made, thnt the vapours of the gas were dangerous to 
the anima^economy , and that the use of the candles should be prohibited 
by government. All the candles containing arsenic were accordingly con- 
fiscated, and the future manutacture of them prohibited. The authori- 
ties in Prussia had also forbidden the use of orpiiuenl, which was em- 
ployed for the purpose of colouring wax candles. 

The Committee had also to offer some practical remarks on the sub- 
ject. The candles in question went by a variety of names, such ns “ Ger- 
man wax-lights,’’— “ Venetian wax candles ,” — “ Stearine candles,” — 
“ Imperial wax,”— “ Moulded wax,” — “ Tropical wax candles,” — and 
others; each manufacturer giving a different name to them. Arsenic 
was said to be required for the purpo.se of hardening these candles, but 
the Committee had learned that a small quantity of wax answered the 
same purpose. With regard to the churacterv tics of the candles con- 
taining arsenic, the following among others might be mentioned —the 
lowness of the price at which they were sold ; this, however, was not 
always a valid test, inasmuch as one of the Committee had sent for a 
genuine wax candle, at the full price, but which was ascertained after- 
wards to be of stearine, and to contain the poison. These candles had 
always plaited w'icks ; w hen the surface of wax or spermaceti candles was 
rubbed with an ivory knife, it still remained bright and clear ; this was 
not the case with the stearine candles, which were dull after such a 
proceeding, and no proceeds would restore the polish. The stearine 
candle had a spongy, porous appearance when snapped in two ; the sper- 
maceti presented the appearance of a lump of camphor, or a watery 
turnip, while the wax offered to (he eye a series of concentric lamina; 
around the wick. When the stearine candle was extinguished, a garlic 
odour was perceptible from the wick. It was Ulso lound that a bell-glass, 
suspended over the steady flame ot a stearine candle, hud awhile powder 
(the oxide ot arsenic) deposited on its sides. 

The conclusions at which the Committee arrive are, that the candles 
in question have been manufactured for the last two or three years in this 
country, and that the practice of making them is on the increase daily. 
The Committee conceive that the vapour given off from them during 
combustion is likely to be prejudicial. In closing their report, the Com- 
mittee express their wish to be of service to the public in a matter of so 
much importance, in the absence of all medical police in this kingdom, 
the only country in Europe where the public health is so little regarded 
by the governing powers. 
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Dr. A. T. Thomson said, Ihere was a test for these candles, which, 
after repeated and extended observations, he htfd found to be a correct 
one; the surface of the pure candles, around the burning wick, was al- 
ways a level space, while in the stearine, arsenicated candles this space 
always formed a hollow cup, with u thin, transparent, ragged edge. 
Though on his being appointed on the Committee, he had some doubt 
respecting the injurious effects of the candles in question, the Report had 
fully satisfied him on the subject. 

Mr. Barclay, 'a manufacturer of candles, stated that this test might be 
fallacious, other kinds ol candles occasionally giving the same appear- 
unce during combustion. 

Dr. A. T. Thomson bejieved the appearances to be peculiar to these 
candles ; the ragged rim in other candles, all kinds of which he had burnt, 
was confined to one side of the fhime, and this opposite to the current of 
air from a ddbr, or other draught. The test, ot course, was to be only 
looked upon as a collateral one, but many of the other tests being pre- 
sent, this one should also have its weight.* 

It is gratifying to learn from a subsequent lecture upon the 
above subject, by Mr. Brande, that from the exertions of the 
Westminster Society, and the publicity given to their proceed- 
ings by the press, it is believed that at present there is not a 
single candle manufacturer who uses arsenic* it having been ascer- 
tained that a small quantity of magnesia, or fresh chalk acts si- 
milarly on the stearine, and to these less injurious substances the 
tallow-chandlers now resort. 


CONGELATION OF MERCURY NATURAL COLD. 

[Extract from a minute of observations on freezing Mercury in the open 
air, made at Gardiner, Maine, United States, January 28th and 29th, 
1817, by Mr. Ed. Hall, jun.] 

The whole of the day of the 28th was intensely cold. At two 
p.M.^he thermometer hanging on the wall of a house stood at — G°. 
AbJit sunset the wind subsided. 

A tray of charcoal was placed upon the end of a wharf pro- 
jecting into the Kennebeek, nearly a hundred yards from any 
building or other elevated object. On this was placed a ther- 
mometer in a blackened tin case, and two phials, each contain- 
ing a small quantity of mercury, the lower half of each phial 
being blackened, and the phial a little raised from a horizontal 
position, so that the fluid might be w ithin the blackened part. A 
similar phial of mercury was placed on the snow at a little dis- 
tance : but as it underwent no change, no further notice was 
taken of it. 

At 10 o’clock in the evening, the thermometer stood at —29°. 
The sky was perfectly serene and clear. At half-past 11, the 
thermometer had fallen 10 — 32°. At half past 3 (the 29th), the ther- 
mometer was at <—38° ; the mercury in the phials of course still 

* Abridged from the Lancet, Nos. 6, 9 , 12 und 19, vol. i. 1837-8. 
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fluid. The atmosphere was remarkably transparent and per- 
fectly calm. At half-past 6, the thermometer stood at -40°. It 
soon rose one degree while we were bending ov^r to examine it; 
the mercury in the phials still fluid. 1 now poured out a small 
quantity of the mercury into an excavation in a piece of charcoal. 
A t # Quarter before 7, the thermometer was again at -40° ; the 
mercury in the phials still fluid : but that on the charcoal was 
partially congealed. As I examined it with a slender stick, it ex- 
hibited the appearanceuif a soft solid, separating into parts with- 
out running into globules ; and the fragments were rough, and 
evidently crystalline. These appearances, however, continued 
only a snort time ; but while I was examining it, being of course 
necessarily bent over it, the whole soon returned to, a perfectly 
fluid state. At 7 o’clock, the thermometer was still as before at 
~40 u . The mercury in the phials was unchanged. That on the 
piece of charcoal exhibited the same appearances as at the late 
observation, only in a less marked degree, and it sooner became 
fluid. Soon after this the sun rose, and of course the attempt 
was discontinued. 

A few weeks later, having been supplied by the kindness of 
the late Mr. Vaughan with several excellent thermometers of 
Troughton’s manufacture, I attempted to ascertain how much ef- 
fect was attributable to the cooling of the surface by radiation, 
in a similar state of atmosphere : and on one occasion found a 
difference of 18° between a thermometer on charcoal on the 
ground, and another suspended freely in the air, 18 or 20 feet 
above it ; one being 36°, the other 18° below zero. This was a 
clear night, and subsequently, when clouds appeared, the dif- 
ference diminished, until at the commencement of snow, the two 
instruments agreed. — Silliman's Journ * 


CHEMICAL ACTION OF THE SOLAR RAYS THROUGH FLUID PHIBms. 

Prof. Hessler, of Gratz, has found that the action of the solar 
spectrum, on paper which had been moistened with a solu- 
tion pfgum. and sprinkled with chloride of silver, varied with'the 
nature of the prism. The action differed both in the extent and 
rapidity of its effect, and also in the point of the spectrum where 
it attained its maximum. It was nearly instantaneous with a 
prism of water or spirits of wine; occurred in the course of 
twelve or thirteen minutes with the oils of turpentine and cassia; 
in two minutes and three seconds with flint glass, and one mi- 
nute and five seconds with crown-glass. The maximum chemical 
effect with spirits of wine, was obtained in the violet near the 
blue ; with water, in the violet ; with oil of cassia, twenty-three 
lines outside of the violet. f 

* Quoted in the Magazine of Popular Science, No. 13. 

t Magazine of Popular Scieuce, No. 13. 
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EFFECTS OF ELECTRICITY BY CONTACT. 

The following is a summary communicated by Hr. von Hum- 
boldt, of the results to which Hr. Karsten of Berlin has been led by 
his recent investigations : 

1. M etuis, and probably till solid bodies, become positively ele<|^<ied 
when immersed in fluids ; the fluids nre negative. 

2. A solid, partially immersed in a fluid, acquires electric polarity ; the 
part not immersfed being negative, and the other po^tive. 

3. Solid bodies differ greatly in their electro-votive power in regard to 
the same fluid, and this difference is the true cause of the electric, che- 
mical, and magnetic action in the galvanic circuit, 

4. If two solid electro-motors, of different electro-motive power, are 
immersed in the same fluid without being in contact with each other, the 
weaker electfo-motor receives a polarity opposite to that of the stronger, 
and becomes consequently negatively electric. 

5. The part of the weaker electro-motor not immersed, exhibits oppo- 
site electricity to that which is immersed, that is to say, it is positive. 

6. The electro-motive action of a fluid depends on the property of its 
being reduced, by two solid elect ro-rnotors ot dissimilar power, Jo such a 
state, that the solid electro-motors receive irom it oppo-ite electricities. 
In general, all fluids which are bud conductors of electricity, possess this 
property, but not those whifh are good conductors (mercury, metals in 
fusion, ifec.) not those which have no conducting power (oils, tfcc.) The 
intensity, however, of the electro-motive power of the fluids does not de- 
pend on the more or less perfect conductability only, but on other rela- 
tions not fully known at present. 

7. The electro-motive effects of two metals which form a closed circuit 
in the sume fluid, depend on the con tinual # excitement and neutralization 
of opposite electricities in the fluid. They are generated by the electro- 
motive action of the two electro-motors on the fluid ; are augmented by 
the action of the stronger on the weaker f and are accelerated by the close 
contact of two solid electro-motors, when these are good conductors. 

8. The chemical changes in the fluid, it is true, have a relation with the 
neutralization of the two electricities produced by the solid elements ot 
the 0rcuit, but these chemical changes, and the neutralization have not 
the mutual relation of cause itnd effect 

0. In the system of circuits compoidng the voltaic pile, the opposite elec- 
tricities are completely neutralized by the solid elements of each circuit, 
that is, by the pairs of plates, and there is no electric current from pne to 
the other** 


NEW COMPOUND OF HYDROGEN AND CARBON. 

By IV. Maugham , Esq., Lecturer on Chemistry . 

I have ascertained that a compound of carbon and hydrogen, 
not previously noticed, certainly exists ; this compound consists 
of 1 atom of hydrogen = 1 , and 1 atom of carbon = 6 , so that 
its atomic weight is 7 ; and it therefore differs in composition from 
all other compounds of these two bodies already know n. I pro- 
pose to call it protobydruret, or protohydroguret of carbon. No- 

• Magazine of Popular Science, No. 13. 
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thing is, perhaps, more difficult to remember, than the various 
names which have been given from time to time, to the pre- 
viously known compounds of carbon and hydrogen, and these 
names 1 suspect will now require to be changed. I will give an 
eart account of the properties, as well as the mode of preparing 
the®w compound in question. I ma) observe, en passant, that 
the new substance differs entirely from oleliant gas, which is 
composed of double the quantities of carbon and hydrogen above 
enumerated, and consequently having 14 as its atomic weight. 4 

ON THEKMO-ELECTltlCJTY. 
lhj Mr. Francis f Vat kins. 

That species of electricity developed by the influence of tem- 
perature first observed and made known to us by M. Seebeck, in 
communications to the Academy of Berlin, in the years 1821 
and 1822, has latterly attracted increased attention in this 
country. 

Professor Wheatstone informs ns that Cav. Antinori obtained 
the spark from a thermo-electric pile of Noboli’s construction, 
consisting of twenty-live elements, by employing an electro- 
dynamic helix and a temporary magnet', while Professor Wheat- 
stone employed a thermo-electric pile of thirty-three elements of 
bismuth and antimony, formed into a cylindrical bundle three 
quarters of an inch in diameter, and one and one-fifth in length: 
the poles of this pile were connected b y means of two thick 
wires, with a spiral of copper ribbon fifty feet in length and one 
and a half inch broad, the" coils being well insulated by brown 
paper and silk. 

We gather from these observations that Cav. Antinori em- 
ployed an elongated coil as his electro-dynamic helix with tem- 
porary magnets for eliciting the spark, w'hile Professor Wheat- 
stone very judiciously resorted to the flat copper ribbon ^oil, 
contrived and recommended for developing electricity of feeble, 
intensity by Professor Joseph Henr), of New Jersey College, 
Princeton. * 

Cav. Antinori gives different lengths of his coils, and 1 pre^ 
sume in all cases that he had the advantage of the influence of 
temporary magnets, for 1 have experimented with short and 
slender coils surrounding different metals, wood, &c., and failed 
entirely in obtaining sparks under these conditions. When the 
same coils enveloped soft iron, then 1 got a spark, even a feeble 
one, from a coil the wire of which was only seven feet long, and 
l-40th of an inch in diameter. 

With Professor Henry’s flat coil I always show larger sparks 
than with an elongated wire coil and large temporary magnet, 
and the snapping noise of the spark is certainly more discernible. 
Hence l feel warranted in advising those who desire to show the 

* Maguzine of Popular Science, No. 15. 
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thermo-electric spark in its fullest eflectjto use the flat ribbon 
coil of Professor Henry, in preference to the elongated wire 
coil and temporary magnet, at the same time permit me to add 
that those who possess a fair-sized electro magnet can exhibit the 
spark of a thermo-pile with tolerable efliciency. ^ 

My lirst attempt to repeat Professor Wheatstone’s experi- 
ments was with a very small and slender thermo-pile of thirty 
pairs of elements three inches long, and a Henry’s coil, and I 
fully succeeded in eliciting the spark. A*few days afterwards in 
an interview 1 bad with the Professor he was so kind as to inform 
me that a thermo-electric pile of one inch square plates in his 
possession had afforded him sparks of an increased size to those 
obtained frpm the small pile described in his communication to 
you. Hence 1 adopted the suggestion of employing large me- 
tallic elements. 

1 have recently made many experiments with thermo-piles of 
various-sized and diflerent-formed metallic elements, and diffe- 
rent numbers of alternations, and find that the powers, exerted 
by the metallic elements of a pile are referable to the same law 
which governs the developement of electricity derived from other 
sources of excitation, namely, that quart til y is increased by 
mass. 

'fhe spark has hitherto been obtained from the surface of mer- 
cury, a metal at all times to be avoided in an apparatus in which 
metals like antimony Jind bismuth joined together by soft solder 
form a part. 1 arrange one of my extremities of the pile of 
strong sheet copper, cut like a comb, and covered with soft 
solder, (the latter is a plan, 1 believe lirst suggested by Dr. 
Hare, to obviate the trouble of amalgamating at every experi- 
ment), and when the movable extremity of my Henry's coil is 
passed over the comb, and the thermo-electric pile in action, 
splendid sparks are seen every time the moving part of the coil 
breaks the circuit by leaving a tooth of the comb. 1 have used 
slellar-forrned wheels, vibrating pendulums, &c., &c., to break 
contact, and all give beautiful sparks and shocks when desired. 
When a small steel file forms the moving part, splendid scintil- 
lations are noticed, and to do away with amalgamation, soft 
solder, &c., 1 frequent!} employ an old plan of silver against 
silver for making and breaking contact ; the spark thus deve- 
loped is vivid, and, as we might expect, of a beautiful green 
hue ; but it must be confessed that no sparks are so brilliant as 
those from the surface of mercury, for we can seldom obtain 
other metallic surfaces equally clean. 

I desire here to record what 1 believe to be novel, that on the 
27th of last June, with a thermo-electric pile, consisting of thirty 
pairs of bismuth and antimony, 1£ in. square, and $ thick, witn 
the ra'diation of red hot iron at one extremity and ice at the other 
extremity, a soft iron electro-magnet, under the inductive influ- 
ence of the electricity thus generated, supported ninety-eight 
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pound 3 weight , the most powerful thermo-electric magnet I have 
heard of; but it must be observed that this is no maximum, for 
whoever employs a larger elementary battery will no doubt 
obtain greater effects, not only as regards inductive influence on 
soft iron, but all others in which the influence of temperature 
may be exerted. 

There is an ample field for investigation open for those who 
have leisure on this subject. Who knows but hereafter electro- 
magnetism may be efnployed as a prime mover, and that a 
thermo-pile may be the exciting cause ? 

By adopting Professor Henry’s method of giving the shock 
with his flat ribbon coil, from a single pair of voltaic plates, I 
have succeeded in obtaining in a marked and decided manner 
the physiological effects on the tongue, with the thermo-pile of 
thirty pairs of elements. 

All that now need be said on that head is that I have thermo- 
electric piles varying from fifteen to thirty pairs of metallic ele- 
ments, which give brilliant sparks by simply pouring hot water 
on one end, while the other end is at the temperature of the at- 
mosphere. Again, sparks are exhibited by the same piles when 
the temperature is reduced at one end by the aid of ice, and the 
other end at the temperature of the surrounding air. 

Of course, as has been noticed before, the effects will be 
greatly enhanced by still greater difference of temperature being 
produced at the opposite end of the pile.* 

ANALYSIS OF SILK. 

M. Mulder of Rotterdam remarks, that the only analysis of raw 
silk which we possess is that by Hoard, inserted in the 65th vo- 
lume of the An miles de Chim\e y which, according to the present 
state of science, is incomplete and unsatisfactory. 

To analyze silk M. Mulder subjected some yellow raw silk 
from Naples, and white raw silk from Amasieh in the Levant, to 
the successive operation of boiling water, absolute alcohol, and 
acetic acid, and he examined each of these solutions for the sub- 
stances which they might contain. 

The cold water dissolved a portion of the colouring matter of 
the yellow silk ; the solution contained gelatine ana albumen, 
as well as some cerine ; in the alcohol there were colouring 
matter, resin, and a solid fatty matter. The aether dissolved 
only a certain quantity of colouring matter and resin which had 
been partly taken up by the alcohol. As to the acetic acid, the 
substance which it dissolved had all the appearance ol albumen. 
The residue insoluble in this acid M. Mulder considered as the 
pure filamentous part of the silk. The residue obtained by the 
evaporation of the water, mixed with a little alcohol, then with 
aether, gave a little cerine. Both silks when distilled with dilute 

* Abridged from the Philosophical Magazine, No. 67. 
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sulphuric acid, yielded an acid liquor, to which the author gave 
the name of bombic acid, already employed by some authors. 

The quantities of the several substances obtained from each 
kind of silk were as under : 

Yellow Silk . White Silk . 


Filamentous matter 53*37 54 04 

Gelatine 20-66 1908 

Albumen..... 24 43 25*47 

Cerine 1*39 1 * J 1 

Colouring; matter 0 05 

Resinous and futt^ T matter ... . 0*10 0*30 


100*00 100 00 * 


VEGETATION IN A SOLUTION OF ARSENIC. 

M. Gilgenkrantz has seen a plant of the genus Leptomitas, or 
Hygrocrocis, form in a solution of arsenic. This observation, 
communicated by M. Bory St. Vincent, proves that arsenic, a 
substance so very poisonous, and supposed to be destructive to 
all organized bodies, is however favourable to the vegetation of 
some plants. M. Bory SP. Vincent mentioned on this occasion 
that M. Dutrochet had observed about ten years ago the develope- 
inent of a similar plant in a solution of acetate of lead. 4 


EXPERIMENTS MADE DURING a VOYAGE, AND at BERMUDA, ON 
THE CARBONIC »AC1D IN THE ATMOSPHERE. 

By Lieu', -Col. Emmett. 


NOTES ON CARBONIC ACID IN TI1K ATMOSPHERE IN A VOYAGE TO BERMUDA. 


1836, April 28. 

Lat. 46° 

O' 

Lo*lg. 

14° 51' 

29. 

44 


— 

18 21 

May 1. 

— 42 

58 

— 

23 8 

3. 

— 42 

9 

— 

27 55 

11. 

— 39 

39 

— 

37 4 

13. 

— 39 

8 

— 

38 

25. 

— 30 

53 

— 

61 

Carbonic acid found 

in all these trials 

made. 

Lime-water was 


the test. The quantity apparently fluctuated, the film forming at 
times more rapidly than at other times ; most, apparently , on 
the 29th of April and the 1st of May. 

Experiments wade at Bermuda , per quantity. 

Experiment 1. Sept. 25th. A glass receiver ot 3,920 cubic inches, 
sc 15*5 gallons, was taken to the north side of the island bejond any 
building. Wind north; day fine; thermometer 79°. Into this, after 
well washing with rain water and collecting theuir, were put 1,500 grain 

* Journal Ue Chimie Medicale ; quoted in the Philosophical Maga- 
zine, No. 61. 

* Journul de Pharmacie ; Jbid, 
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measures oflime-water. The receiver was then well closed with n cork, 
and set aside. 

Sept. 24, 4\ p m. ; therm. 82°. Some of the lime water used was 
tested; 1,500 lime-water taking 410 test sulphuric acid, the liquid would 
be 1*009 test. It took 330 to saturate the remaining lime-water ; conse- 
quently left 80 forjthe carbonic acid in the air* 

fexperiment 2. 25th of Sept. Receiver and acid as before, but the 
lime-waters but 210 for neutralization. Wind strong from S.W. ; ther- 
mometer 80°. 

Sept. 28th. The lime-Vaters from the receivers took 120 grain mea- 
sures for neutralization, leaving 90 for carbonic acid gas ; a very nearly 
similar result as before. ** 

Experiment 3. October 2nd, at 5 p m ; wind S.W. at the cessation of 
n heavy gale, with much rain ; therm. 7^°» baroin. 30 00. 

Receiver and acid as before. Lime-water required 390 measures for 
neutralization. Tested that in receivers at 5 p.m. of the 8th inst. ; therm. 
75°. This required 210 measures of the acid for neutralization, leaving 
J80 for carbonic acid, being double that before, or about 1 in 3,920. 

Experiment 4. Oct. 11th, 4£ p.m. Collected air as before There 
had been'Tnuch rain during the day, but it was fine and calm after 3 p.m. 
Therm. 77°£. In this case the lime-water took 375 measures lor neu- 
tralization. 

Tested that in the Receivers on the l&h ; therm. *J5°. The 1,500 
grains in the receiver required 280 grains lor neutralization, leaving 95 
for carbonic acid gas. 

In the experiments, !, 2, and 4, the gas is consequently about 1 in 
8,000; and in the 3rd, 2 parts in ,000. In /he 3rd. the receiver was 
out during the rain, but so placed ns to pre\er«t its entrance. The air in 
2 and 4 had traversed the smaH island of St. David's, distant perhaps 1;} 
of a mile, thinly inhabited, and thence the irtlet of the sea, St. George's 
Harbour. 

The acid was pure, brought out with me for particular experi- 
ments. 

Looking to the general result, and in No. 3 the quantity being 
double , inaccuracy of observation of the measures, might pos- 
sibly have led to the differences. 

[Probably, the whole terraqueous globe is enveloped with the 
same atmosphere, as is the case in azotic and oxygenous gases. 
The reason why the carbonic acid is not so obvious, is its ex- 
treme minuteness. The whole quantity is not more than 1 *000th 
part of the mass, or T 1,500th part of the volume of the atmos- 
phere. 1 have examined the air in a hothouse in July, with the 
air pent up during the night, and open in the usual manner 
during the day, and the whole quantity is the same as the car- 
bonic acid in the atmosphere, neither more nor less.]f 

* The receiver was not long enough exposed : my bottle was two gal- 
lons ; it was exposed three or four days, and agitated to exhaust the uir. 
Consequently ten times as much would probably be required by ten times 
the size of the bottle. 

f Philosophical Magazine, No. 67. 

I 
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ON A PERMANENT SOAP-BUBBLE, ILLUSTRATING THE COLOURS 
OF THIN PLATES. 

By Joseph lieade , M.D. 

No subject in natural philosophy has more engaged the attention 
of the learned than the discovery of a permanent soap-bubble. 
Mr. Boyle, Dr. Hook, and Sir Isaac Newton were among the 
first. Dr. Herschel and Sir David Brewster among the last ex- 
perimenters. After such characters it may appear presump- 
tuous to enter the lists unassisted by novelty of experiment ; 
I therefore rest my claims principally on that ground, and hope 
in this paper that the reader may find that interesting subject 
simplified. The tirst account of the colours produced by thin 
plates is to be found in Mr. Boyle’s works : “ To show the che- 
mist that colours may be made to appear or vanish, when there 
is no accession or change either of the sulphureous, the saline, 
or the mercurial principles of bodies, he says that all chemical 
essential oils, as also good spirits of wine, by shaking till they 
rise in bubbles, appear of various colours, which immediately 
vanish when the bubbles burst, so that a colourless liquor may 
be immediately made to exhibit a variety of colours and lose 
them in a moment without f any change in its* essential principles : 
he then mentions the colours that appear in soap-bubbles, and 
also in turpentine. He sometimes got glass blown so thin as to 
exhibit similar colours.” Here we may remark, that although 
Mr. Boyle did not advance any theory from these experiments, 
yet it is evident that he connected the production of colours with 
the thinness of the substaftce, as appears from his endeavours to 
blow glass sufficiently thin. Tins suggestion in all probability 
afterwards gave the idea to Dr. Hooke, and finally to Sir Isaac 
Newton, who has the merit of clothing Hooke’s suggestion in a 
mathematical dress, beautiful and interesting in the extreme. 

Dr. Hooke was the next to investigate this subject; at a 
meeting of the Hoyal Society, 7th March, 1 072, he promised to 
exhibit at their next meeting something which had neither reflec- 
tion qor refraction, and yet was diaphanous ; lie then produced 
a bubble of soap and water. It was no wonder that so curious 
an experiment should excite the interest of one of the most 
learned, liberal and scientific societies in Europe; they re- 
quested him to bring an account of it in writing at their next 
meeting. “ By means of a glass pipe he blew several small 
bubbles out of a mixture of soap and water, when it was ob- 
servable that at first they appeared white and clear, but that 
after some time the film growing thinner, there appeared upon it 
all the colours of the rainbow, first a pale yellow, then orange, 
red, purple, blue, green, with the same series of colours re- 
peated.” Sir Isaac Newton's experiments as exhibited in his 
Optics are so well known, that 1 shall not enumerate them in 
this paper, merely remarking that his bubble was so evanescent 
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that it burst before he had time to make an accurate examina- 
tion. Melville of Edinburgh thought to make a permanent soap 
film by means of freezing. This was impossible. It occurred 
to me that by taking off the atmospheric pressure 112 pounds to 
every square inch, 1 might accomplish my purpose; I therefore 
made the following experiment. 

Evp .— Having put two ounces of distilled water into an eight-ounce 
phial, and having added about the size of a large pea of Castile soap* f 
placed the bottle in a saucepan of boiling water on the fire ; the bottle 
was speedily filled wifn a dense volume ol vapour, which expelled 
all the air. I now corted it, and after cooling, and thus condensing the 
vapour, had perhaps as perlect a vacuum as could be formed, even by 
the best air-pump.* I now held the bottle laterally between my hands, 
and by means ol a circular and brhk motion formed a circular film, on 
which by resting the bottle on an inclined plane, were formed after a 
short time all the parallel band-, or series of colours in the following 
order : I. a white or silvery segment at top ; 2. a snuff-coloured brown 
inclining at bottom to a deep red ; 3. blue ; 4. jellow j 5. red ; 6. blue ; 
7- green ; 8. red ; 9. green ; 10. red ; 11. green. 

After some time a black segment was seen to form at the top of the 
white and continually to increase in size. Alter a few minutes the pa- 
rallel bands increased in breadth, and running into one unother only three 
or four distinct band** were seen. Nothing can exceed the beauty of 
these colours, equal to those ol the rainbow, or the plumage ol the tro- 
pics ; whilst writing this description I have these bands in a bottle before 
me, leusting my eyes on their beauty, in a few minutes more this black 
segment or aqueous him occupies, perhaps, half the circular film, and the 
lower half becomes while tinged with orange. 

If we now incline the boif tie towards the experimenter’s breast, the 
saponaceous atoms producing these colours! are seen to float in the region 
of the black or aqueous : when placed again on the inclined plane they 
fall to the bottom of the films. In some time more the entire film be- 
comes black, and all the colours disappear. 

Having now placed the bottle in u ha* in of boiling water the evapora- 
tion was increased, and the black, film soon became clothed with sapona- 
ceous atoms, which being variously condensed produced alj the colours of 
the clouds when the sun U setting on a summer’s evening. On again 
placing the bottle on the inclined plane, the parallel bands were again 
formed. by the attraction of cohesion, and the colours afterward? gave 
place to the black film. 1 held the bottle laterally between my hands, 
and by mean* of a circular motion washed it, and thus clothed it with sa- 
ponaceous atoms, which went through the same process on placing the 
Dottle on the inclined plane. By means of washing the film every morn- 
ing, I preserved it for more than three weeks. This simple experiment 
opens a wide field of investigation to the natural philosopher, and ena- 
bles him at his leisure to examine the interesting phenomena of these 
colours. 

[Since the date of the above paper. Dr. Ileade on the 14fh of 
September exhibited the mode of preparing a permanent soap- 

* This vacuum, we apprehend, may be vitiated by*the entrance of at- 

mospheric air through the cork, indicating the necessity of covering it 
with cement.-— Edit. Phil. Mug. 
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bubble before the Section of Physics at the meeting of the 
British Association at Liverpool.] 4 


SILICEOUS AND CALCAREOUS PRODUCTS OBTAINED BY MEANS OF 
SLOW ACTIONS. 

Report by MM. Gay-Lussac and Becquerel , on a Note of M. Cugniant- 

Latour. 

M. Cagniard-Latour states that by the means of several pro- 
cesses which he has devised, and which are dependent upon 
slow action, he has succeeded in forming various substances 
analogous to those which are found in nature. The following 
are some of (he results which he has obtained. 

c< First Experiment . — Some lamp-black whs treated with hot concen- 
trated nitric acid ; the liquor after having been poured off was exposed 
under n bell-glass for several months to the action of solar light; in pro- 
portion as the acid diminished, water or acid was added; by degrees 
siliceous concretions formed, some ot which inclined to the pyramidal 
form. Analysis indicated two per cent, ol carbon; these conbretions 
submitted in a platina crucible to the action of caustic potash, heated by 
the flame ot un alcohol-lamp, diminished in size ; their hurdness is suf- 
ficient to scratch rock crystal/ 

“ Second Experiment . — Some of the bog iron, (fer limoneux ,) of 
Berry was taken ; after having reduced if toa^rj fine powder, it wit3 
treated with hjdrochloric acid ; ihe solution was diluted with water and 
was filtered; it was next ]fut into n large retort, and a glass capsule con- 
taining a piece ot white marble was then suspended in it. Tne marble 
was gradually attacked, cnrhopic acid gas \v*as disengaged ; oxide ot iron 
was deposited, and crystals several mihmetres in length having the form 
and principal properties ol lelsparwith a calcareous base. 

(i Third Experiment. — Milk of lime, {ttui de c/utux,) was poured into 
a solution of perchloride ot iron, to which had been added a brown inlu- 
sion of roosted corn. The precipitate haying been well washed in water, 
then mixed with this liquid, the mixture was heated in « kind of Papin's 
digester until the interior pressure amounted to eleven atmospheres ; 
siliceous grains were precipitated produced from the milk of lime. The 
matter was then taken and redissolved anew in hjdrochloric acid ; the so- 
lution ‘having been filtered, it was again filtered through chalk of Meu- 
don, which had been passed through very fine cambric, by means of water, 
to separate the grains of quartz Irom it. Oxide of iron was deposited in 
the chalk. When the filtration was difficult, the liquor was acidulated. 
At the end of fifteen diijs the Meudon whitening was again strained 
through the cumbric, and the part which had not passed was treated 
with hjdrochloric acid ; small opala<cent siliceous concretions were ob- 
tained, of which several have the form of crowns and are split from the 
centre to the circumterence : they are not fusible with the blow-pipe 
and scratch glass ; those which were coloured being moderately heated, 
acquired a smoky tint in consequence ot the organic matter which they 
contain. 

“ "Fourth Experiment .— 125 grammes of powdered Meudon. whitening 

* Philosophical Magazine, No. 68. 
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were put into a glass tube about two inches in diameter, and four feet 
and a naif in height ; the lower part of the tube was then closed with a 
piece of linen rag intended to serve as a fiber. Afterwards water was 
put into the tube, anti the whitening was shaken so as to mix it well. 
Alter having completely filled up the tube with this water, some water 
very weakly acidulated with hydro-chloric acid was prepared; and in 
proportion as the water first put into the tube filtered away through the 
whitening and the linen upon which it rested, acidulated water was 
poured into the tube. The filtered water deposited by degrees in a bottle 
in which it was received, crystalline grains of carbonate ot lime ; and at 
the same time the linen serving as a filter, became covered over a great 
part ol its exterior surface with a crust whicty, examined with a magnify- 
ing glass, hud the appearance of saccharoidal marble. The experiment 
lasted about three months. The quantity ol whitening of Meudon which 
was dissolved during the time that the filtration continued* was about 75 
grammes, that is to say, a little more than the half of all the whitening 
which had at first been put into the tube. ,, * 


NEW CARBURETS OF HYDROGEN, RETINNAFTHE, RETIN GLK, RE- 
TINOLE, AND METANAP1ITALENE. 

MM. Pelletier and Walter have examined the products ob- 
tained during the conversion of resin^nto gas for gas lights ; the 
results are stated to be : 

1st. The instant the resin falls inlo the red-hot cylinder there are 
formed with the gas a certain number of extremely hydrogenated com- 
pounds which have been separated by chemical analysis. 

2nd. Amongthese substances there occur three new carburets of hy- 
drogen, to which the author has given the qumes of retinnapthe , retingle , 
and retinole ; these are all liquid : there are two solid carburets of hy- 
drogen, napthalene , already kuown, and me ta n up thalene a new com- 
pound. 

3rd. Retinapthe is a very light and volatile fluid ; its composition, dee 
termined by the density of its vapour, may be represented by C28H16. 
This product, M. Pelletier observes, is at least isomeric with one car- 
buretted hydrogen, which is still hypothetical, but which appears to play 
a great part in the benzoic compounds, il indeed it be not itself this cnr- 
buretted hydrogen ; it gives rise to a series of new compounds. 

4th. Re' tingle is a new se>quicarburet of hydrogen, which may*be re- 
presented by the formula G’30, 1 f 34, H 24 [?] ; it is susceptible of conver- 
sion by the action of chlorine, bromine, and nitric acid, into compounds 
which exhibit n series ot new combinations. 

5th. Retinole is a new bicarburet of hydrogen, the formula of which 
5s Cf>4 II 32 • it differs from the bicarburetted hydrogen of Faraday C24 
H12, both in its constitution and its chemical properties. 

0th. M&anaphtalene is a new substance, which differs from naphta* 
lene in its properties, but isomeric with its composition. It is remarka- 
ble for its splendour and beauty, its chemical indifference, in which pro- 
perty it resembles paraffine, from which it differs totully in its properties 
and composition. 

* Comptes Itendus, No. 25 ; quoted in the Philosophical Magazine, 
No. 68, 
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The substances whose properties and composition have now been 
briefly stated, result Irom the sudden application of a red heat to resin. 
M. Pelletier states, that in a second memoir he will examine the properties 
of the products obtained from resin at lower temperatures.* 


ON THE THERMO-ELECTRIC SPARK, AS OBTAINED FROM A SINGLE 
PAIR OF METALLIC ELEMENTS. 

By Mr, Francis fFatkivs ^ 

The following fact in thermo-electricity, the author believes, has 
not been noticed in print t in this or any other country. 

With a pair of metallic elements, consisting of one bismuth 
and one antimony, weighing each live grains and measuring 0*5 
of an inch long and o’ 12 diameter, when their extremities were 
unequally heated, I have obtained, with a Henry's flat ribbon 
coil, a very perceptible and brilliant spark. 

1 have had the pleasure of showing the experiment to MM. 
De la Rive, Plateau, and Netschayef, and f need not add that 
these distinguished philosophers were much delighted on seeing 
the o-electrical light developed by a single pair of metallic 
elements. # • 

Now 1 have pen in hand permit me to state that with thermo- 
piles 1 actuate most of the apparatus usually employed for illus- 
trating electro-magnetic phenomena, so that the public teacher 
may now show by the same apparatus the several rotations, &c. 
with thermo-electricity, as he does with voltaic electricity.f 


ACTION OF COLO AIR IN MAINTAINING HEAT. 

Mr. R. Phillips observes : “ 1 believe it is not generally known 
that nail-makers are in the habit of supporting the heat of the 
iron, when hammering it into form on the anvil, by blowing a 
current of coM air upon it. 

“ An opportunity accidentally presenting itself sometime since 
near Birmingham, I asked a nail-maker to show me the opera- 
tion,, which he readily did, observing that to do it with the 
greater effect he would put an additional weight upon his bel- 
lows. He also mentioned that it was requisite to employ the 
iron at a very high temperature, or otherwise the cold air instead 
of maintaining and increasing the heat would quickly cool the 
iron. The efficacy of the current of air and the necessity of 
making the iron very hot when employing it, were rendered as 
perfectly evident as the use of bellows in increasing the combus- 
tion in a common fire.” I 

• i/Institute ; quoted in the Philosophical Magazine, No. 68. 
f Philosophical Magazine, No. 68, 

J Philosophical Magazine, No. 68, 
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SPONTANEOUS COMBUSTION OF LINSEED OIL AFTER ITS RE* 
COMING DRY* 

The heating of linseed oil when soaking into soft vegetable 
fibrous or porous matters, has been several times brought into 
public notice : but we have not observed this effect when the 
pil has become dry and hard. 

, A manufacturer at Plymouth had occasion, two or three years 
since, to grind some red lead in oil, and a cask of it was set 
aside till it had become hard, and consequently useless, which 
soon happens to that mixture, red lead being. a rapid “ dryer.” 
Some months since, being annoyed at, this cask lying about the 
warehouse, he ordered it to be knocked to pieces and the con- 
tents powdered, to see if anything could be made of it. This 
being done in the evening, and the powder put into a box, he 
was surprised in the morning by a smell of lire, and after 
searching the warehouse over, perceived smoke issuing from this 
box ; water was thrown in, and when all was cold the contents 
were turned out. The bottom of the box was found charred, 
the matter next it brown and partly reduced, and so to about the 
centre of the mass, from whence it shaded off through chocolate 
colour to the surface, which retainedjts redness, but was clotted 
hard together like all the rest. 

The same manufacturer has occasion for large quantities of 
oiled paper, which when quite dry and no longer adhesive to the 
touch, he has sometimes put together ip piles, but has been ob- 
liged to separate them again on account of the heat generated, 
which has been such as to threaten ignition. * 


FROCESS FOR INK DEVOID OF FREE ACJD. 

By R. Hat'e , M,D. } Professor of Chemistry in the University of 
Pennsylvania . f 

Writing ink is usually constituted of the tanno -^allate of iron 
and a portion of sulphuric acid, which had existed in the cop- 
peras or sulphate of iron employed as one of its ingredients, the 
tata no-gal late being suspended and the acid dissolved in the 
water. This free acid is injurious to iron pens. Dr. Hare has 
observed that when an infusion of galls is kept over finery cinder 
till saturated, it forms a beautiful ink, in which of course there 
is no free acid. 

This ink is rather more prone to precipitate than that made 
with sulphate of iron, and this propensity is not counteracted by 
the addition of gum arabic. 6ut, on the other hand, it has the 
advantage of being easily suspended again by agitation, not 

• Philosophical Magazine, No. 67. 

f The above and three following notices huve been communicated by 
the author. 
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forming any concrete matter insusceptible, like common ink 
grounds , of that distribution in water which is necessary to good 
ink. The tanno-gallate of iron when obtained from a filtered 
infusion of galls and finery cinder, as above described, on being 
evaporated to the consistency of thick molasses, gum arabic in 
due proportion having been previously added, forms a pigment 
which might, it is conceived, supersede Indian ink. Wheni 
completely dried it glistens like jet with or without the gum. 

This tanno gallate of iron only requires t%be dried and ignited 
at a low red heat,, in order to be converted into a pyrophorus. 

A few years ago Ur. Har^j ascertained that, by a similar ignition 
in close vessels, cyano-ferrite of iron, the Pnissian blue of com- 
merce, gave a pyrophorus. But as the pure cyano-ferrite of 
iron, resulting from the addition of the ferro-prussiate of potash, 
more properly the cyano-ferrite of potassium, to a ferruginous 
solution did not form a pyrophorus ; he was led to believe that 
the presence of sulphate of alumine in the commercial Prussian 
blue was the source of the difference, probably by being con- 
verted into a sulphide of aluminium, or potassium. * 

The production of a pyrophorus from the tanno-gallate proves 
that iron and carbon, when in a state of minute division, are 
capable, by ignition in close vessels, of acquiring that property 
of spontaneous combustibility which entitles the body which 
possesses it to be called a pyrophorus. 

In truth, these results $ire consistent with some facts mentioned 
by Berzelius, as having been ascertained by Mitcherlich, re- 
specting the spontaneous combustibility of iron, reduced from 
the state of magnetic oxide* to that of the pure metal in an ex- 
treme state of division. They are .also consistent with the 
spontaneous combustibility of the residue resulting from the 
ignition of the oxalate of iron at a red heat. 4 


RAPID CONGELATION OF WATER BY MEANS OF HYDRIC, (SULPHU- 
Ric) AETHER AND CONCENTRATED SULPHURIC ACID, &C. 

, By It. Hare , M.D. 

In freezing water by the vaporization of hydric, commonly 
called sulphuric, aether, there is much labour in pumping, and 
the aethenal vapour condensing in the pump, disqualifies it for 
nice experiments until cleansed. Dr. Hare finds that the inter- 
position of sulphuric acid lessens the requisite labour, and pro- 
tects the pump. By means of a globe or bottle with two 
tubulures, and a glass funnel with a cock, the acid being in the 
globe, the water in a retort, and the sether in the funnel, while 
the two former are exhausted, on allowing the aether to descend 
upon the water, the congelation of this liquid is instantaneous. 

It has been ascertained by the same chemist, that a permanent 

* Philosophical Magazine, No. 67. 



168 


ARCANA OF SCIENCE. 


self- regulating reservoir of* chlorine mny be made by means of 
the apparatus heretofore used by him for nitric oxide, substi- 
tuting for the materials used in that case, manganese in lumps 
and concentrated muriatic acid. 

In one case, Dr. flare, doubting the purity of the gas, from 
some indications, among others the want of the usual degree of 
colour, in order to test it, exposed leaves of a thin metal called 
Dutch gold leaf, to a jet of this gas, as he had previously done 
repeatedly, without any ill consequence ; to his astonishment an 
explosion took placed which burst the apparatus and produced 
a detonation as loud as if one of the explosive compounds of 
chlorine and oxygen had been generated? Yet the only agents em- 
ployed were peroxide of manganese and chloro-hydric (muriatic) 
acid. It was the deficiency of intensity in the colour which led 
him to test it by means of the leaf metal. The colour of the 
protoxide is known to be of a deeper yellow than that of 
chlorine.* 


• SYNTHESIS OF AMMONIA. 

By II. Hare , M.D. 

Understanding that the synthesis of«ammonia had been effected 
by the reaction between nitric oxide and hydrogen promoted by 
the presence of platina sponge, Dr. Hare, having no knowledge 
of the process as performed in Europe, succeeded in the follow- 
ing manner in the attainment of that highly interesting result. 

Two volumes of nitric oxide and five of hydrogen were intro- 
duced into a bell glass with a perforated neck furnished with a 
cap arid cock. At the bottom of a tabulated glass retort, ca- 
pable of holding about four ounce measures of water, a small 
neap of platina sponge was made. A leaden pipe communi- 
cating with the cock of the bell at one end, and at the other 
terminating in a copper or glass tube, having a bore about as 
large as a knitting-needle, was passed through the fubulure so 
that the orifice of the tube was nearly in contact with the me- 
tallic heap. The pipe was made to form an air-tight juncture 
wh^re it entered the tnbulure, and the beak of the retort was 
recurved so as to be beneath the surface of some water in a 
wine-glass. The bell being depressed below the surface of the 
water in the pneumatic cistern, the cock was opened so as to 
allow the gaseous mixture to enter the retort and displace the 
atmospheric air. As soon as this was known to have taken 
place, by the disappearance of the red fumes resulting from the 
reaction of the nitric oxide and atmospheric oxygen, the gas 
being still allowed to pass slowly in bubbles through the water 
in the wine-glass, an incandescent coal was held near the part of 
the retort supporting the sponge. The metal being thus heated 
became ignited, and fumes appeared in the cavity of the retort. 

• Philosophical Magazine, No. 67* 
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An absorption of the water in the wine-glass followed, which 
was however immediately cheeked by a supply of gas from the 
bell sufficient to cause the bubbling to -recommence and con- 
tinue. Under these circumstances the water in the wine glass 
acquired the odour of ammonia, and gave with the copper the 
well known blue colour. 

In a subsequent experiment a small lump of the sponge was 
secured in a coil of platina wire and fastened to the tube so as 
to receive the jet of the mixed gases. 

l)r. Hare published the fact, some ye&rs since, that abestus 
soaked in a solution of chloride of platinum and ignited, would 
cause the inflammation of hydrogen with oxygen. He linds 
asbestos, similarly prepared, to produce the synthesis of ammo- 
nia, either # when substituted for the sponge, in the experiment 
above described, or carried red hot from a lire and passed into 
a bell glass containing the mixture over mercuiy. 

iu fact a piece of charcoal soaked in a solution of chloride of 
platinum, (choroplantmic acid,) produced effects analogous to 
the platinated asbestos. * 

To produce platinated asbestus, it was found sufficient to dip 
it in liquid chloride of platinum, and then subject the mass to a 
red heat in a common lire/ • 


ROTATORY MULTIPLIER. 

By li. Hare, M.D , 

Dr. Hire has contrived a*rotatory multiplier as follows 
Just as the needle, iri oscillating, reaches its appropriate posi- 
tion in the meridian, by means of* two pins proceeding from it 
perpendicularly so as to enter two mercurial globules, it com- 
pletes a circuit through the coil ; qne end of which terminates in 
one of the globules. The other end of the coil of the multiplier 
communicates with one pole of a galvanic pair, of which the 
other pole communicates with the other globule. The needle is 
thus subjected to an impulse which causes it to revolve until it 
receives another impulse by the same process repeated. Each 
revolution therefore causes an impulse which is productive of a 
succeeding revolution so long as the galvanic reaction is sus- 
tained. 

The construction w r as subsequently improved by employing 
two coils of copper w r ire of equal length, separated by paper 
and varnish, one being wound over the other. 'They were so 
arranged that the needle receives two impulses in each revolu- 
tion, one as above described, the other when its north pole 
points to the south. Again, two needles associated so as to torm 

* Philosophical Magazine, No. 67# 
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a cross are made to complete a circuit every fourth of a revolu- 
tion, and thus to receive four impulses in one revolution. 4 

GASEOUS DIFFUSION, 

The following experiment has recently been made in the labo- 
ratory of Prof. Draper,, of Hampden Sidney College, Virginia, 
and communicated to us by him : it is a good illustration of the 
endosmosis of gases, and is well adapted for a class-room expe- 
riment. 

Take a two-ounce phial with a wide mouth, and having made 
a solution of soap in water of the consistency of a viscid lather, 
dip one of the fingers into it, and pass it over the mouth of the 
phial ; this will leave a thin plane film stretched across it. Place 
over the phial thus arranged a jar of protoxide of nitrogen, in 
the course of a few seconds the horizontally of the film will be 
disturbed ; it will become convex, and at the end of a minute 
and a half or two minutes, it will form the greater part of a 
sphere *wo inches in diameter, the colours of which are brilliant. 

The extreme rapidity with which gases pass through films of 
water, has afforded in the hands of the same chemist a good me- 
thod of determining the condition of equilibrium and law of the 
transit of gases. A series of papers communicated during the 
past and present years to the American Journal of Medical 
Science, and Journal of the Franklin Institute, contain a de- 
velopement of these laws. An illustration from these researches 
will give an idea of their result. 

In an atmosphere containing 190 measures of nitrogen gas, a 
soap bubble was expanded containing 190 measures of pro- 
toxide of nitrogen. The bubble collapsed with great rapidity, 
and at the end of three minutes its contents were found to be 35 
measures, the atmosphere around it being 341 measures. On 
analysis it was found that the constitution of the gas within and 
without the bubble was identical, one half being the protoxide 
and the other half being nitrogen. 

By thus measuring and analyzing the contents of bubbles and 
the,, atmospheres around them, the general law of equilibrium 
was proved to be, that motion only ceased when the chemical 
composition on both sides of the barrier had become alike.f 


ARTIFICIAL PRODUCTION OF RUBIES. 

M. Gaudin has presented to the Academy of Sciences of Paris 
a note, in which he announces his having been able to produce 
rubies in considerable quantities, by a process of which ne gives 
the following sketch. 

• Philosophical Magazine, No. 67* 
t Philosophical Magazine, No. 70. # 
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In order to obtain these substances analogous to rubies, M. 
Gaudin uses a platinum blowpipe of a single piece, formed of two 
hollow concentric cylinders, communicating by one of the extre- 
mities, one with a reservoir of hydrogen, the other with a reservoir 
of oxygen ; the two other extremities are pierced with convergent 
openings, so as to effect in a great degree the mixture of the 
gases. 

It is well known that alumina is fusible with the oxygen and 
hydrogen blowpipe ; but no one before M. Gaudin had endea- 
voured to melt this earth into globules several millimetres in 
size. Having submitted a piece of potash alum to the action of 
his blowpipe, he obtained a perfectly round and limpid globule. 
The platinum tube being perforated and melted at several 
places, he obtained after the cooling, instead of a limpid sphe- 
roid, an opake elongated globule, and covered internally with 
crystals, which may be referred to the cube or to the rhombohe- 
dron. These crystals scratch rock crystal, topaz, garnet, and 
spinelle ; with regard to hardness, therefore, they agree with the 
ordinary ruby. They appear to be composed solely of alumina, 
the potash volatilizing at the high temperature to which the alum 
is submitted. 

Having obtained an apparatus stronger than the one first used, 
he made an experiment with some ammoniacal alum mixed 
with from four to five thousandths of chromate of potash ; the 
whole being previously calcined, he gave it the form of a sphe- 
rical cup, in order to obtain a maximum effect, by directing the 
flame to the concave part. In a few moments the inner surface 
of this cup was covered with globules of a beautiful ruby-red 
colour, slightly translucid, and some of which exhibited the 
form and cleavage of the ruby. * 

M. Malaguti, who had occasion to analyze these globules, 
found them to be composed of 97 parts alumina, one of oxide 
of chrome, and two parts of silica and lime ; which composition 
is analogous lo that of the ruby.* 


A NEW ORGANIC ACID. 

M. PfeLTGOT has read to the Academy of Sciences some obser- 
vations on cane sugar, and on a new acid derived from the action 
of alkalies on sugar of starch. 

It is well known that there exist two distinct varieties of sugar ; 
one of them is common sugar, extracted from the cane, beet- 
root, and the maple; the other occurs in grapes and diabetic 
urine, and is formed when starch, lignin, or sugar of milk is 
treated with dilute sulphuric acid. It is also known that, influ- 
enced by various circumstances, common sugar may be con- 
verted into sugar identical with that of starch. 

* Comptes Rendusj quoted in the Philosophical Magazine, No# 70# 
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Among the differences which exist between the two kinds of 
sugar, one of the most prominent, (says M. Peligot), is in my 
opinion that which is observed when these bodies are put in 
contact with alkaline bases. 

Common sugar, when added to potash, lime, or barytes, 
combines with these bases, and acts towards them the part of a 
true acid: by boiling a mixed solution of barytes and sugar, I 
obtained by direct action a crystallized compound of these two 
bodies ; the analysis of saccharate of barytes, and other analo- 
gous salts, proves that' the sugar does not undergo any particular 
modification: on decomposing the saccharates by weak acids, 
the sugar reappears with its usual properties. 

The case is entirely different with sugar of starch ; the alkalies 
effect an essential alteration in it. On putting iime-or barjtcs 
into a solution of this sugar, even cold, J observed that after a 
certain time these bases had lost their alkaline properties, and 
were saturated with a new and very powerful acid, which is 
formed by simple contact with the sugar, and which immediately 
unites with the alkalies, and forms perfectly neutral salts. This 
acid may be still more readily obtained bv putting dry sugar of 
starch, fused at 2T2 U , in contact with crystallized hvchate of ba- 
rytes. Vivid reaction takes place almost immediately; the 
mixture swells, the temperature rises very much, and in a few 
seconds the sugar is transformed into acid. The barytic salt is 
then dissolved in water, and the acid is precipitated by means of 
a solution of subacetate of lead, to be gradually added, in order 
first to separate a brown colouring matter which arises during 
the reaction, at least when operating in contact with the air. 
The last precipitate obtained is colourless, and contains the acid 
in the state of subsalt ; it may then be separated by the usual 
means. 

Besides this acid, another non-volatile body is produced, 
which possesses the property of immediately reducing, when 
cold, the salts of silver and of mercury. «. 

The very easy formation of an acid, bv the contact of sugar of 
starch or of grapes, with bases (M. Peligot observes), shows 
hovy proper it is to avoid the employment of too much lime in 
the purification of the beet-root juice ; for although bine does not 
alter the sugar, it ai ts, when in excess, upon the sugar analogous 
to that of grapes, into which common sugar is easily converted 
by the influence of heat, acid, or fermentation. There are 
therefore two difficulties to be avoided ; these may be appre- 
hended at the same time, — the intervention of acids which de- 
compose the sugar intended to be extracted, and the effects of 
the alkalies which act upon the sugar of starch resulting from 
this decomposition.* 

* L’Jnstitute; quoted in the Philosophical Magazine, No. 70. 
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mr. crosse’s discoveries in galvanism. 

During the past year, Mr. Crosse lias persevered in Ins very 
interesting experiments, the results of which lie has communicated 
in letters to the Electrical Society, whence the following are 
extracts : — 

I trust that the gentlemen who compose the Electrical Society wall not 
imagine, because 1 have so long delayed answering their request, to lur- 
msh the Society through you, as its organ, vTith a lull account of my 
electrical experiments, m which a certain insect made its unexpected ap- 
pearance, that such delay has been occasioned by any desire ot withhold- 
ing what I have to state from the Society in particular, or the public at 
large. 1 am delighted to find that at last, Kite, though not the less called 
lor, a body «d scientific gentlemen hme linked themselves together lor 
the sake ot exploring and making public tiiose mysteries, which hitherto, 
under a variety oi names, and ascribed to all causes but the true one, 
have eluded the grusp ol men ol research, and served to perplex, perhaps 
rathei than to aflord sufficient data to theorize upon. It i> true that 
much has been done in the course ot a lew years, and that which ha- been 
done only aflords the strongest reasons for believing that vastly more re- 
mains to be done. It would be presumptuous in me to enumerate the 
services ot a Davy, it Farudaj*, and many other great men at home ; or a 
Volta and an Ampere, with a host of others abroad. These distinguished 
men have laid (he foundations on which their successors ought to endea- 
vour to erect a budding worthy oj the scale in which it has been com- 
menced. Mectricity is no longer the paltry confined science which it 
was once fancied to be, making its appearance only from the friction ol 
glass or wax, employed in childish puipo-es, serving as a tiick lor the 
schoolboy , oi a nostrum lor ihe quack. But it is, even now, though in its 
infancy , proved lobe most intimately connected with ail operations in 
chemistry, with magnetism, with light and caloric; apparently a property 
belonging to all matter, perhaps ranging through alt space, from sun to 
sun, horn planet to planet, and not improbably the secondary cau-e ot 
eveiy change in the animal, mineral, vegetable, and gaseous systems. It 
is to determine whether this he, or not, the case, as far as human facul- 
ties can detewnme, to ascertain what rank in the treeol science electricity 
is to hold ; to endeavour to find cut to what useful purposes it might be 
applied, that I conceive is the object ol your Society, and I shall 'at all 
times he ready and walling, as a member, to contiibute my quota »1 in- 
formation to its support, knowing well, that however little it might he, it 
will be as kindly received as it is humbly offered. 

1'he following r» a plain and correct account of the experiments alluded 
to: — In the course ot my endeavours to form artificial minerals by along- 
continued electric action on fluids holding m solution such substances as 
were necessary to my purpose, 1 had recourse to every variety ot conti iv- 
nnce which I could think of, so that on the one hand, J might be enabled to 
keep up a never- tailing electrical current of greater or less intensity, or 
quantity, or both, «s the case seemed to require; and, on the other hand, 
that the solutions made use ol should be exposed to the electric action in 
the manner best calculated to effect the object in view. Amongst other 
contrivances, I constructed u wooden frame (Fig. 1, a.) ot about two 
feet in height, consisting of four legs (u ), proceeding from a shelf (c.) a 
the bottom supporting another at the top (f.), and containing a third in 
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the middle (d.) Each of these shelves was about seven inches square. 
The upper one was pierced with an aperture, i» which was fixed, a fun- 
nel of Wedgewood ware, within which rested a quart basin (h.) on a cir- 
cular piece of muhogany placed within the funnel. When this basin 
was filled witlf a fluid, a strip of flannel (i.) wetted with the same, was 
suspended over the edge of the basin and inside the funnel (g.) which, 
acting as a syphon, conveyed the fluid out of the basin, through the fun- 
nel, in successive drops (l.) The middle shelf of the frame was likewise 
pierced with an aperture, in which was fixed a smaller funnel of glass 
(K.), which supported a piece of somewhat porous red oxide of iron from 
Vesuvius, immediately under the dropping of the upper funnel This 
stone was kept constantly electrified by meaus of two platina wires on 
either side, of it, connected with the poles of a Voltaic battery of nine- 
teen pairs of five-inch zinc und copper single plates* in two porcelain 
troughs, the cells of which were filled at first with water and 1*500 of hy- 
drochloric acid, but afterwards with water alone. 1 may even state, that 
in all my subsequent experiments relative to these insects, I filled the 
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weHfl of the batteries employed with nothing but common water. The 
lower shelf merely supported a wide-mouthed bojtle, to receive the drops 
as they fell from the «econd funnel. When the basin was nearly emptied, 
the fluid was poured back again from the bottle below into the basin 
above, without disturbing the position of the latter. It was by mere 
chance that I selected this volcanic substance, choosing it from its partial 
porosity; nordo I believe that it had the slightest effect in the production of 
the insects to be described. The fluid with which I filled the basin was 
made as follows-*. — I reduced a piece of black flint to power, having first 
exposed it to a red heat, and quenched it in wafer to make it friable. Of 
this powder I took two ounces, and mixed them intensely with six ounces 
of carbonate of potassa, exposed them to a strong heat for fifteen minutes 
in a black lead crucible in an air furnace, and then poured the fused com- 
pound on an iron plate, reduced it to powder whilst still warm, poured 
toiling watef on it, and kept it boiling for some minutes in a sand bath. 
The greater part of the soluble glass thus fused wus taken up by the 
water, together with a portion of alumina, from the crucible. I should 
have used one of silver, Dut had none sufficiently large. To a portion of 
silicate of potassa thus fused, I added some boiling water to dilute it, and 
then slowly added hydrochloric acid to supersaturation* A stjange re- 
mark was made on this part of the experiment at the meeting of the Bri- 
tish Association at Liverpool, it being then gravely stated, that it wus 
impossible to add an acid to silicate of potassa without precipitating the 
silica ! This, of course, must be the case, unless the solution be diluted 
with water. My object in subjecting this fluid to a long-continued elec- 
tric action through the intervention of a porous stone, was to form, if pos- 
sible, crystals of silica at one of the poles of the battery, but I failed in 
accomplishing this by those means. On the fourteenth* day from the com- 
mencement ol the experiment, 1 observed, through a lens, a few small 
whitish excrescences or nipples, projecting*lrom about the middle of the 
electrified stone, and nearly under the dropping of the fluid above. On 
the eighteenth* day these projections enlarged, and seven or eight fila- 
ments, each of them longer than the excrescence from which it grew 
made their appearance on each of the nipples. On the twenty- second* 
day these appearances were more elevated and distinct, and on the twenty- 
eixth* day each figure assumed the form of a perfect insect, standing 
erect on a few*bristles which formed its tail. Till this period I had no 
notion that these appearances were any other than an incipient internal 
formation ; but it was not until the twenty-eighth day, when l plainly 
perceived these little creatures move their legs, that I felt any surprise, 
and I must own that, when this took place, I w^as not a little astonished, 

1 endeavoured to detach, with the point of a needle, one or two of them 
from its position on the stone, but they immediately died, and I was 
obliged to wait patiently for a few days longer, when they separated 
themselves from the stone, and moved about at pleasure, although they 
had been for some time after their birth apparently averse to motion. 
In the course of a fev| weeks about a hundred of them made their appear- 
ance on the stone. I observed that, at first, each of them fixed itself for 
considerable time in one spot, appearing, as far as I could judge, to live 
by suction ; but when a ray of light from the sun was directed upon it, 
it seemed disturbed, and removed itself to the ghaded part of the stone. 
Out of about a hundred insects, not above five or six were bom on the 

• At the top of the sketch, and marked 14, 18, 22, 26. 
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south side of the stone ; I examined some of them with the microscope, 
and observed that the smaller ones appeared to have only six legs, but 
the larger ones eight. 

It would be superfluous to attempt a description of these little mites* 
when so excellent an one has been transmitted from Pmis. It seems that 
they are of the genus A car us > but ot a species not hitherto observed. 1 
have had three separate iormations of similar insects at different times, 
from fresh portions ot the same fluid, with the same apparatus. As I 
considered the result ot this experiment rather extraordinary, I made 
eome ot my friends acqmtfnted with it, amongst whom were some highly 
scientific gentlemen, and they plainly perceived the, insect in various 
states. I likewise transmitted some ol them to one ot our most distin- 
guished physiologists in London ; and the opinion of this gentleman, ns 
well as ot other eminent persons to whom he showed them, coincided 
with that of the gentlemen of the Academie des Sciences, as t« their genus 
and species. 1 have 'never ventured an opt /non as to the cause of their 
birth y and for a ver) good reason — I was unable to form one. The most 
simple solution of the problem which occurred to me, was, that they arose 
from ova deposited by insects floating in the atmosphere, and that they 
might possibly be hatched by the electric action. Still I could not imagine 
that an ovum could shoot out filaments, and that those filaments would 
become bristles ; and, moreover, I could not detect, on the closest ex- 
amination, any remains of a shell. Again, we have no right to assume 
that electric action is necessary to vitality, uNtil that fact shall have been 
most distinctly proved. I next imagined, as others have done, that they 
might have originated from the water, and, consequently, made a close 
examination ot seveial hundred vessels filled with the same water as that 
which held in solution the silicate of potassa, in the same room, w hich 
vessels constituted the bulk ol a large Voltaic battery, and without acid. 
In none ot these vessels could I perceive the trace of an insect of that 
description. I likewise closely examined the crevices and most dusty 
parts of the door with no better success. In the course ol some months, 
indeed, these injects so increased, that, when they were strong enough to 
leave their moistened birthplace, they issued out in different directions, 1 
suppose in que^t of food ; but the) generally huddled together under a 
card or piece ot paper in their neighbourhood, us it to avoid light and 
disturbance. 

In the course of my experiments upon other matters, 1 filled a glass 
basin with a concentrated solution of silicate of potassa without acid, in 
the middle ol wfiich I placed a piece of brick used in this neighbourhood 
for domestic purposes, and consisting mostly of silica. Two wires of 
platina connected either end of the brick with the poles of a Voltaic bat- 
tery of sixty-three pairs of plates, each about two inches square. After 
many months’ action, silica in a gelatinous state formed in some quantity 
rou;.d the bottom of the brick ; and, as the solution evaporated, I re- 
placed it by Iresh additions, so that the outside of the glass basin, being 
constantly w T et by repeated overflowings, was, ol course, constantly elec- 
trified. On this outside, us well as on the edge of the fluid within, I one 
day perceived the w r ell-known whitish excrescence, with its projecting 
filaments. In the course of time, they increased in number, and as they 
successively burst into life, the whole table on which the apparatus stood, 
at last was covered with similar insects, which hid themselves wherever 
they could find a shelter. Some of them w r ere of different sizes, there 
being a considerable difference in this respect between the larger and 
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smaller; and they were plainly perceptible to the naked eye, as they 
nimbly crawled Jrom one hpot to another. I close)} examined the table 
with a lens but could perceive no sueh excrescence as that which marks 
their incipient state, on any part of it. While these effects were taking 
place in my electrical 100 m, similar iormations were making their ap- 
pearance in another room distant Irom the Jormer. 1 had here placed on 
a table, three Vollaic batteries unconnected with each other. The first 
consisted oi twenty pairs ol two-incli plates, between the poles o( which I 
pluced a glass cylinder tilled with a concentrated solution of silicate of 
potassa, in which was suspended a piece ot c!#y slate by tw r o platina 
wires connected with either pole ol the battery. A piece ol paper was 
placed on the top ol the C) Under to keep out the dust. Alter many 
months’ action, gelatinous sflica in various lorms was electrically attracted 
to the slate, which it coated m rather a singular manner, unnecessary 
here to describe, in the course ol time I observed similar insects in their 
incipient state forming mound the edgeol the fluid within the jar, which, 
when periect, crawled about the liinu surface ol the paper with great 
activity. The second batter} consisted ol twenty pairs ot cylinders, each 
equal to a tour-inch plate. Between the poles ot thi-. I interposed a se- 
ries ot seven glass c}lim!ers tilled with the billowing concentrated solu- 
tions: — 1. Nitrate ot copper; 2. Subcat bonale o! potassa ; 3. Hsdphale 
ol copper; 4. (Iieen sulphate ol iron; !i Sulphate ol zinc ; 6 Water 
acidified with a minute portion ol h} drochloric acid; 7* Water poured 
on powdeied metallic arsemcp resting on a copper cup, connected with 
the positive pole oi the battery. All these cjlinders were electrically united 
together by arcs ol sheet copper, so that the same electric current passed 
through the whole ol them. 

After many months’ action, and consequent formation of certain crys- 
tallized matters, which it is not ni) object here to notice, 1 observed simi- 
lar excrescences with those belore described at the edge of the fluid m 
every one ol the cylinders, excepting the two which contained the car- 
bonate of potassa, and the metallic arsenic ; and in due time a hostol in- 
sects made their appearance. Jt was curious to ob.-erve the crystallized 
nitrate and sulphate of copper, which formed by slow evaporation at the 
edge ol their respective solutions, dotted here and there w'ith these hairy 
excrescences. At the loot ol each ol the c}linders I had placed a paper 
ticket upon the table, and on lilting them up I found a little colony ot in- 
sects under eacTi, but no appearance whatever of their having been born 
under their respective papers, or on any part ol the table. The third bat- 
tery CQnsisted of twenty pairs ol c}lmder>, each equal to a three-ibch 
plate. Between the poles ol this I interposed likewise a series of*six 
glass cjhnders (fig. 2, a.), tilled with various solutions, in onl} one ol 
which 1 obtained the insect. This contained a concentrated solution ot 
silicate ol potassa. A bent iron wire (t\), one- fil th ol an inch m diame- 
ter, in the lorm of an inverted sjphon, was plunged some inches into this 
solution, and connected it with the positive pole, whilst a small coil ot 
fine silver wire (u.) joined it with the negative. Alter some months elec- 
trical actum, gelatinous silica enveloped both wires, but in much greater 
quantity at the positive pole; and in about eight months from the com- 
mencement ot the experiment, on exumimng these two wares very mi- 
nutely, by meuns ol a lens, huving removed them irom the solution lor that 
purpose, J plainly perceived one of these incipient injects upon the gela- 
tinous silicu on the silver wire, and about half an inch below the suriace 
of the fluid, when replaced in its original position. In the course of time 
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more insects made their appearance, till, at last, I counted at once three 
on the negative and twelve on the positive wire. Some of them were 
formed upon the naked part of the wires, that is, on that part which was 
partially bare of gelatinous silica ; but they were most imbedded more or 
less in the silica, with eight or ten filaments projecting from each, beyond 
the silica. It was perfectly impossible to mistake them, after having 
made oneself master of their different appearances ; and an occasional 
motion in the filaments of those that had been the longest formed was very 
perceptible, and observed by many of my visitors, without my having pre- 
viously noticed the factNio them. Most of these productions took place 
from hulf to three-quarters of an inch under the surface of the fluid, 
which, as it evaporated very slowly, I kept to the same level by adding 
fresh portions. As some of the«e insects (d. d. fig. 2) were formed on 
the inverted part of the syphon-shaped wire, I cannot imagine how they 
contrived to arrive at the surface, and to extricate themselves from the 
fluid : yet this they did repeatedly ; their old places were vacated, and 
others were born in new ones. Whether they were in an imperfect state 
(except just at the commencement of their formation), or m a perfect 
one, they had all the distinguishing characteristics of bristles projecting 
from their bodies, which occasioned the French savans to remark that 
they resembled a microscopic porcupine, 

I must not omit to state, that the room in which these three batteries 
were acting was kept almost constantly darkened. It was not my inten- 
tion to make known these observations until I myself should b© better in- 
formed ubout the matter. Chance led to the publication of an erroneous 
account of them, which 1 was under the necessity of explaining. It is 
so difficult to arrive at the truth, that mankind would do better to lend 
their assistance to explore what may be worth investigating, than to en- 
deavour to crush in its bud that which might otherwise expand into a 
flower. In giving this account, I have merely stated those circumstances 
regarding the appearance of insects, which 1 have noticed during my in- 
vestigations into the formation of mineral matters ; I have never studied 
physiology, and ain not aware under what circumstances the birth of this 
cluss of insect# is usually developed. In my first experiment I had made 
use ol flannel, wood, and a volcanic stone : in the last, none of these sub- 
stances were present. I never for a moment entertained the idea that 
the electric fluid had animated the organic remains of irsects, or fogsil 
eggs, previously existing in the stone or the silica ; and have formed no 
visionary theory which I would travel out of my way to support. 

I have since repeated these latter experiments in a third room, in which 
there are now two batteries at w'ork. One consisting of eleven pairs of 
cylinders, made of four-inch plates, between the poles of which is placed 
a glass cylinder, filled with silicate of potassa, in which is suspended a 
piece of slate between two wires of plutina, as before, and covered loosely 
with paper. Here, again, is another crop of insects formed. The other 
battery consists of twenty pairs of cylinders, the electric current of which 
is passed through six different solutions in glass cylinders, in three of 
which only is the insect formed, viz., 1st, in nitrate ol copper; 2dly, in 
Sulphate of copper, in each of which the insect is only produced at the 
edge of the fluid, as far as I can make out ; and 3dly, by the old appara- 
tus of coiled silver and iron wire in silicate of potassa, as before. There 
are now forming on the bottom of this positively electrified wire gimilar 
insects, at the distance of fully two inches below the surface of the fluid. 
On examining them, I have lately noticed a peculiur quality they posse## 
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whilst in an incipient state. After being* kept some minute* out of the 
folution, they contract their filuments, so as, in some cases wholly, and 
in others partially, to disappear : I at first thought they were destroyed ; 
but, on examining the same spots on the next day, they were as percep- 
tible as before. In this respect they seem not unlike the zoophytes, 
which adhere to the rocks on the sea-shore, and which contract on the 
approach of a finger. I may likewise remark, that I have not been able 
to detect their eyes, even when viewed under a powerful microscope, al- 
though I once fancied I perceived them. The extreme heat of summer 
and cold of winter do not appear favourable t% their production, which 
succeeds best, I think, in spring and autumn. As, in the above account, 
I have occasionally made use of the word “ formation,” l beg that it may 
be understood that I dcf not mean creation , or anything approaching 
to it. 

1 am not gware that I have anything more to add, except the few re- 
marks I shall conclude with. 1st. 1 have not observed a formation of the 
insect, except on a moist and electrified surface, or under an electrified 
fluid. By this 1 do not mean to assert that electricity has anything to 
do with their birth, as I have not made a sufficient number of experiments 
to prove or disprove it ; and, besides, I have not taken those necessary 
precautions which present themselves even to an unscientific vieto. These 
precautions are not so easy to observe as may at first sight appear. It 
is, however, my intention to repeat these experiments, by passing a stream 
of electricity though cylindirs filled with various fluids under a glass re- 
ceiver, inverted over mercury, the greatest possible care being taken to 
shut out extraneous matter. Should there be those who blame me for 
not having done this before, to such I answer, that independent of a host 
of other hindrances, which it is not in my power to set aside, 1 have been 
closely pursuing a long train of experiments on the formation of crystal- 
line matters by the electric agent, and or> different modifications of the 
Voltaic battery; in which I am so interested, that none but the ardent can 
conceive what is not in my power to describe. 2dly. These insects do not 
appear to have originated from othens similar to themselves, as they are 
formed in all cases, with access of moisture, and, in some cases, two 
inches below the surface of the fluid in which they are born; and if a 
full-grown and perfect insect be let full into any fluid, it is infallibly 
drowned. 3$jly. 1 believe they live tor many weeks; occasionally, I 
have found them dead in groups, apparently from wunt of food. 4thly. 
It has been frequently suggested to me to repeat these experiments with- 
out using the electric agency ; but this would be by no means satisfac- 
tory, let the event be what it would. It is well known that saline mittters 
are easily crystallized, without subjecting them to the electric action ; 
but it by no means follows that, because artificial electricity is not ap- 
plied, such crystals are formed without the electric influence. I have 
made so many experiments on electrical crystallization, that 1 am firmly 
convinced in my own mind, that electric attraction is the cause of the 
formation of every crystal, whether artificial electricity be applied or not. 
I am, however, well aware of the difficulty of getting at the truth m these 
matters, and of separating cause from effect. It has often occurred to 
me, how is it that such numbers of animalcules are produced in flour and 
water, in pepper and water ; also, the insects which iniest fruit-trees after a 
•blight? Does not a chemical change take place in the water, and like- 
wise in the sap of the tree, previous to the appearance of these insects ? 
and is, oris not, every chemical change produced by electric agency ? 

From a subsequent lettar from Mr. Crosse, dated Broomfield, near 
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Taunton, 12th Jan. 1838 Since writing the former account, I have 
obtained the insects on a hare platina wire, plunged into fluo-silicic acid, 
one inch below the surface of the fluid, at the negative pole of a small 
battery of two-inch plates, in cells filled with water. This is a somewhat 
singular fluid tor these insects to breed in, who seem to have a flinty 
taste, although they are by no means confined to silicious fluids. This 
fluo-silicic acid was procured trom London some time since, and, conse- 
quent^, made ot London water ; so that the idea of their being natives of 
the Broomfield water is quite set aside by this result. The apparatus 
was arranged as follows (inference to fig. 3 of the Illustrations). Fig, 1. 
A glass basin (a pint one), partly filled with fluo-silicic acid to the level 
]. Fig. 2. A small porous jar, made of the <ume material as a garden, 
partly filled with the same acid to level 2, with an earthen co^r, fig. 3, 
placed upon it, to keep out the light and dust. Fig. 4. A platina wire, 
connected with the positive pole of the battery, with thq other end 
plunged into the acid in the pan, and twisted round a piece ol common 
quartz; on which quartz, alter many months’ action, are forming singu- 
larly beautiful and perfectly formed crystals, of a transparent substance, 
not jet anal} zed, as they are still growing. These crjstals are ot the mo- 
dification ol the cube, and are ot twelve or fourteen sides. The platina 
wire pasv»s under the cover of the pan. Fig. 5. A platina wire, con- 
nected with the negative pole of the same butter), with the other end 
dipping into the basin, an inch or two below the fluid, and, as well as the 
other, twisted round a piece ol quart*. By'this arrang^nent it is evi- 
dent that the electric fluid enters the porous pan by the wire 4, percolates 
the pun, and passes out by the wire 5. It is now upwards ol six or eight 
months (I cannot at this moment put my hand on the memorandum of 
the date) since this apparatus has been in action ; and, though 1 have oc- 
casionally lifted out the wires to examine them by a lens, jet it was not 
until the other day that I percnived any inject ; and there are now' three 
of the same insects in their incipient state, appearing on the naked pla- 
tina wire at the bottom of the quartz, in the glass basin at the negative 
pole (fig. 6.) These insects are very perceptible, and may be repre- 
sented thus magnified (fig. 4) : — 1. The platina wire ; 2. The quartz ; 
3. The incipient insects It should be obsened, that the glass bason 
(fig. 1) has been alw r ays loosely covered with paper. This frosty weather 
i» unfavourable to these experiments.’’ 



(Thu Crosse Insect magnified.) 
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In the preceding woodcuts, besides Mr, Crosse’s apparatus, are 
specimens of the insect magnified ; with an ordinary cheese-mite 
near them, drawn to the same scale, in order to show the relative 
size, and the similarity of appearance. Like the mite, the new 
insect has fine hairs scantily distributed on the body ; but, in the 
cut, these are invisible, bom the immersion of the specimens in 
balsam, and their inclosure between plates of glass and talc/ so 
as to be easily submitted to examination in the microscope.* 


AN EXPERIMENTAL INQUIRY INTO THE MODES OF WARMING AND 
VENTILATING APARTMENTS. 

By Andrew Urc, M I), K It. S. 

The author having been consulted by the Directors of the Cus- 
toms Fuudtof Lite Assurance, on the mode of ventilating the Long 
Room in the Custom House, and deeming the subject one of 
great public interest, was induced to lay the result ol his obser- 
vations and experimental inquiries before the Royal Society. Jn 
this room, about two hundred persons are busdv engaged m 
transacting the .business of the Institution. All these persons are 
found to suffer moie or less from ailments of the same general 
character, the leading symptoms of whi«*h are a sense of fulness 
and tension ifc the he;u*, flushing of the'face, throbbing of the 
temples, gid*ess, and occasional confusion of ideas, depriving 
them of the power of discharging their duties, m which impor- 
tant and frequently intricate calculations are required to be gone 
through. These symptoms of determination ot blood to the 
head are generally accompanied by coldness and languid circu- 
lation in the feet and leg*, and by aTeeble,and frequent, as well 
as quick and irritable pulse. On examining the air of the room 
by appropriate instruments, die, author notices more especially 
three circumstances in which it differs from the external air: 
first, its temperature, which is maintained with great uniformity 
within a range of 0*2° to 64 u ; secondly, its extreme dryness, 
which, on <*ie occasion, measured by Darnell’s hygrometer, was 
70 per cent.; and, thirdly, its negatively electrical state, as indi- 
cated by the condensing gold-leaf electrometer. In all these 
qualities the air respired by the inmates of the room bears a # close 
resemblance to the pestilential blasts of wind which, having 
passed rapidly over the scorching deserts of Arabia and Africa, 
constitute the Simoom of those regions, and are well known by 
their injurious effects on animal and vegetable life. To these 
noxious qualities is superadded, as in the air of all rooms heated 
through the medium of cast-iron pipes or stoves, an offensive 

* Upon this inquiry Mr. John Murray, F. S. A., F. L. S., <fcc., has 
published a very able and interesting pamphlet, entitled “Considerations 
on the Vital Principle ; with a Description ot Mr. Crosse’s Experiments.” 
London: E. WiLon. 18J7-— The preceding details are quoted Irom the 
Literary Gazette, No. 10t>7 ; and the second Engraving ol the Insects 
lrom the Magazine of Popular Science, No. 14. 
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smell, arising partly from the partial combustion of animal and 
vegetable matters always floating in the atmosphere of a town, 
and perhaps also from minute impregnations of carbon, sulphur, 
phosphorus, or even arsenic, derived from the metal itself. The 
author expresses his surprise that, in the recent report of the 
Parliamentary Committee on the subject of ventilation, no refer- 
ence is made to the methods employed for that object in factories, 
although they afford the best models for imitation, being the re- 
sults of innumerable experiments made on a magnificent scale, 
with all the lights of science, and all the resources of the ablest 
engineers. He proceeds to describe these methods ; and is then 
led to investigate the comparative efficiency, with a view to ven- 
tilation, of a draught of air resulting from a fire and chimney, 
and that produced by the rotation of a fan-ventilator. He shows 
that a given quantity of coal employed to impart motion to the 
latter, by means of a steam engine, produces a ventilating effect 
thirty-eight times greater than can be obtained by the consump- 
tion of the same fuel in the ordinary mode of chimney ventilation. 
Accordingly, he strongly advises the adoption of the former in 
preference to the latter; and inveighs against the stove-doctors of 
the present day, who, on pretence of economy and convenience, 
recommend the slow combustion of a’ large bo^of coke, by 
means of a slow circulation of air ; under which circumstances, 
it is well known to chemists, that much carbonic oxide, a gas 
highly pernicious to all who respire it, i3 generated ; accom- 
panied, at the same time, by a comparatively small evolution of 
heat. In order to obtain the maximum quantity of beat from a 
given mass of fuel, its combustion, he observes, should be very 
vivid and the evolved caloric should be diffused over the largest 
possible surface of conducting materials ; a principle which has 
been judiciously applied in several French factories. It has been 
proved that work-people employed in calico-drying rooms, heated 
according to the plan here reprobated, become wan, emaciated, 
and diseased ; while in rooms in which the air is ’more highly 
heated by means of steam-pipes, they preserve their health and 
florid complexion. 4 


ON THE EXISTENCE OF STRUCTURE IN THE ASHES OF PLANTS, AND 
THEIR ANALOGY TO THE OSSEOUS SYSTEM IN ANIMALS. 

By the Rev. J. B. Jteadc . M. J. 

Having been requested by Mr. K. Kigg, — an able analytical 
chemist, whose valuable researches into the composition of vege- 
table products will ere long be made public, —to examine the 
ashes of plants with the microscope, I procured a platinum spoon 
and a large spirit lamp as my working apparatus. Portions of 
plants were then submitted to an intense heat, until the carbon- 
aceous parts were entirely dissipaled, and only a few apparently 
* Proceedings of the Royal Society ; quoted in the Philosophical Maga- 
zine, No. 58. 
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white ashes remained. The specimens thus incinerated consisted 
chiefly of grasses, together with barley, wheat, &c., and in all of 
them 1 have been able to discover, by means of the microscope, 
a most beautiful, and in many a most elaborate, structure. That 
this detection of structure in the ashes of plants is altogether new, 

I must infer from the silence of our best writers on the subject of 
physiological botany. The fact, had it been known, would have 
appeared fay too interesting and important to be dismissed with-, 
out special notice. The commonly conceived opinion is, to use 
the words of Professor Henslow, that carbon fixed under the 
form of a nutritive material is elaborated for the developement of 
ail parts of vegetable structure, and that those earthy, saline, 
and metallic ingredients, which are found in the ashes of plants, 
being accilientally introduced , cannot with any certainty be looked 
upon as products of vegetation, or as ever constituting essential 
elements of organization.* « 

Now, since the presence or absence of organization is direct 
evidence of the presence or absence of life, the first thing which 
strikes the mind under this newly-discovered feature in' the ashes 
of plants is, that combustion does not, in this case, as we have hither- 
to supposed, supply us with brute matter merely, but that it leaves 
behind a puifly vegetate product, a product far from being dis- 
similar in its nature to the bones of animals, and having its parti- 
cles undoubtedly arranged by the agency of a living principle. 
Yet I confess that these are somewhat startling novellies ; indeed, 
so much so, that I almost shrink from bringing before the na- 
turalist a statement, which to say the least, will be at first re- 
ceived with suspicion. The facts, however, he may easily verify 
for himself, and 1 can only believe that an examination similar 
to my own will conduct him to a similar conclusion. 

It is almost superfluous to observe that bones contain, in ad- 
dition to animal matter, salts of lime and soda, together with 
traces of silica and metallic oxides. The ashes of plants also, as 
is equally v?ell known, are composed of earthy, saline, and me- 
tallic ingredients. We have here, therefore, two products, the 
one animal, and the other vegetable, differing chiefly in the pro- 
portions of similar elements. If it be asked how these elements 
are distributed in plants, whether in accidental accumulations or 
uniformly dispersed throughout their volume, all we know of 
creating intelligence urges us to say, that certainly the dispersion 
will be uniform, or at least systematic. We cannot, therefore, 
be surprised to learn that such an arrangement is actually de- 
tected after combustion, though it may be gratifying to know that 
combustion does not disturb so as to conceal it. 

What 1 wish then more especially to insist upon with respect 
to the ashes of plants is structure , — the similar conformation of 

* Cabinet Cylopsedia, Principles of Botany, pp. 17G; 177> 224, (fee. 
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similar parts, whether those parts be stems, leaves, or the appen- 
dages of flowers and seeds. The variety is evidently a variety of 
purpose and plan, compelling us to reject at once every suppo- 
sition of the operation of causes without design. The inability 
to comprehend the use of this construction is no argument 
against the subtlety of the mechanism. — The bare existence of 
structure is of itself proof sufficient of the active presence of a 
living principle, and therefore ol a contrivance accommodated to 
‘some end, and suited V,) some office. That end and office, in 
the present case, may be to give consistence and support, or there 
may be some mysterious connexion even with the healthy exist- 
ence of the plant. For did we find the deposition of matter, like 
silica along the angles of the Ey inset urn htjcmale , occurring in 
small masses, or as lumps, like tabasheer between t lie joints of 
the bamboo, we might with justice suppose, that what seems to 
be so casually introduced might be withheld, or, if possible, re- 
moved, without interfering with the process of vegetation. Hut 
since the residual matter which combustion separates is, as it 
were, candidly arranged, in certain definite forms, throughout 
the entire plant, those forms varying uniformly in different parts 
of the same plant, but preserving many similar characters in 
similar parts of different plants, we caftnot supple that there 
is no connexion between structure like this, and the general 
economy of vegetation, or that so concealed but curious a con- 
trivance has no share and interest in the functions of vegetable 
life. 

We may also further inf^r, that there is a chemical anion of 
the earthy, saline, and metallic ingredients, which the ashes of 
plants contain. Jf these ashes were wholly destitute of structure, 
we might with justice suppose that they contained their elements 
in mechanical combination merely, each particle being a pure 
portion oi a separate element. But the fact of organization com- 
pels us to conclude that, in each and every partii le of the incombus- 
tible residuum, every element is combined under the operation 
of a natural chemistry: And hence, under this impression, we 
can pronounce the ashes of plants to be a purely vegetable pro- 
duct, equally with the nutritive products, starch, sugar, and gum. 

Whether the physiologist wdi condemn as fanciful and vague 
any idea of analogy between the bones of animals and this syste- 
matic distribution of incombustible matter in plants ; or whe- 
ther,— bearing in mind that created things difier in magnitude 
pre-eminently, — he will be disposed to confirm such specula- 
tions ; these are points which I cannot decide. Of this, however, 
1 feel confident, that every lover of the microscope will be glad 
to place in his cabinet a series of objects, which, to say the 
least, will call forth his admiration, if they do not also awaken a 
suspicion that he is examining structure which has been obedient 
to some rule, and is therefore conducive to some effect. 
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Note . — The above observations may possibly tend to throw 
some light on the natural process of the silicification of wood. 
By the agency of an intense heat the surrounding siliceous matter 
may be liquefied, and the carbon and gaseous products of the 
wood dispelled, while the essential characters of the fibrous and 
cellular structure are undisturbed. The unconsumed portions, 
which alone constitute the true vegetable fame-work, are then, 
as it were, mounted in the fluid silica. This property of retaining 
its form notwithstanding the action of heat, which seems to be a 
characteristic of fibre, suggested to me the probability of detect- 
ing structure in the ashes of coal; and, upon examination, I 
find that the white ashes of “ slaty coal” furnish most beautiful 
examples of vegetable remains. We have thus additional evi- 
dence that the basis of vegetable structure is independent of 
carbon/ 

Explanation of the preceding Figures. 

Figs. 1, 2, 3. Skeletons of portions of recent plants. 

1. Part of husk of Oat, with separate drawings of the cups, 
which are attached at nearly uniform intervals along the 
siliceous columns, 

$. Part of leaf of the Iris. 

3. Hair of lehf of Cornus alba (Common Dogwood). 

Figs. 4, 5, 6, 7i 8. Siliceous skeletons of portions of plants occurring 
abundantly in the white ashes of coal. 

4, 5. Cellular structure. 

6. Annular ducts with transverse bars. 

7. Spiral fibre. 

8. Fibre in situ. 

Magnifying power about three hundred linear. The parallel siliceous 
lines of the Oat, occurring in some cases at intervals of 1*4000 dth of an 
inch, from a very delicate natural micrometer . 

P. S. Since writing this paper, I have been indebted to Mr. Brown's 
kindness for the perusal of Struve's Inaugural Dissertation, “ De Silicia 
in PI antis nonnullis.” It is the author’s object to show that pure sili- 
cia forms the skeleton of three species of Equisetum y and also of the 
Spongia lacustris and Calamus Rhodan. 1 am gratified by finding the 
following remark : — “ Sub aeris libero aditu ustis, restat sceleton, totum 
plant ss'formam accurate servant partibus animalium osseisquam raaxime 
comparandum.” p. 12. 

My attention has also been directed to Mr. Lyell’s observations on 
Goppert’s Memoir on the Process of Lapidification, Phil. Mag., May, 
1837, p. 408, and Ehrertberg’s Memoirs on Fossil Infusioria, Scientific 
Memoirs, vol. i. purt iii. 

* Philosophical Magazine, No. 64. 
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THE HEMIRAMPHUS. # 

Letter from Dr. Clarke , of Ipswich, to fFilltam Yarrell, Esq., Secretary 
of the Zoological Society, noticing the recent Occurrence of the Fry of 
a Species of Hemiramphus on the Coast of Suffolk ; with some addi * 
tional Observations by Mr. Yarrell. 

As I find i a vour valuable work on the British fishes, at the 
termination of the Esocidae, you have given as a vignette the 
head of a fish, (a species of Hemiramphus,) which has been 
considered a doubtful visitant of our shores, and which hitherto 
appears only to have been observed by Mr. Couch, I have great 
pleasure in forwarding to you a couple of specimens of this inte- 
resting genus, which were captured upon trie Suffolk coast. 

The circumstances attending the discovery of these fish are as 
follows, viz. My brothet, (Mr. Edward Clarke, of Ipswich), 
who is particularly interested in the study of British fishes, was 
examining the sea shore in the vicinity of Felixtow,* a few days 
ago, (on August 7, 1837,) when he observed a shoal consisting 
of myriads of small fish, which upon a nearer examination, he 
supposed to be the young of the garfish. As he had previously 
not found any so small, he secured a tew specimens; and, upon 
bringing them home and examining them, they were found not 
to be the young of the garfish, but those of a species of Hemi- 
ramphus. From their being so very young, it probably may be 
difficult to determine whether they belong to a described spe- 
cies ; but, from the circumstance of their having been seen in 
great abundance in a small pool left by the retiring tide, it is, I 
think, pretty evident that the ova must have been deposited and 
vivified in the neighbourhood of our shores. 1 send you the 
fish, thinking that an examination of the specimens themselves 
will be far more satisfactory than any figures or description of 
my own. One specimen was taken about double the size pf 
those now sent to you. 

Letter from Mr. Yarrell to the Editor of w Loudon's Magazine of 
Natural History 

1 have great pleasure in transfering to your hands, for inser- 
tion in the Magazine of Natural History, the letter received from 
our friend Dr. Clarke of Ipswich. I have had a drawing made 
from one of the specimens of this interesting little fish, half as 
large a^ain as the natural size, which, with the remarks that 
follow, is equally at your disposal. 

• A village in Suffolk, between Harwich and Orford, 
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Mr. Couch’s observations on the single example of a specie s 
of Hemirarnphus which occurred to him are as follows : — 1 
have met with a species winch 1 have never seen described, un- 
less it be the Esox Brasil iensis Linn. Syst. Nat. It was taken 
by me in the harbour at Polperro, in July, 1818, as it was swim- 
ming with agility near the surface of the water. It was about an 
rnch in length, the head somewhat flattened at the top, the upper 
jaw short and pointed, the inferior jaw much protruded, being 
at least as long as from the extremity of the upper jaw to the 
back part of the gill-covers. The mouth .opened obliquely 
downwards; but that part of the under jaw which protruded 
beyond the extremity of the upper, passed straight forward in a 
right line witli the top of the head. The body was compressed, 
lengthened, and resembled that of the garpike, (K. Belone). It 
had one dorsal and one anal fin, placed far behind and opposite 
to each other* The tail was straight ; the colour of the back 
was a bluish green, with a lew spots ; the belly silvery. ’’ 

This notice, which appeared in the Mth volume of the Lin - 
lUEan Transactions, induced me to insert as a vignette in the 
History of British Fishes the head of a species of llemiramphus,* 
in order to draw the attention of observers on our coast to the 
subject ; and it is a sincere gratification to me to know that it has 
had the effect intended. It can scarcely be doubted, from 
the quantity of fry semi, as well as from their very small size, 
that the spawn from winch they were produced must have been 
deposited on our shores by the parent lish ; and yet, as far as we 
are aware, these parent lish have hitherto escaped capture. This 
might not appear very extraordinary, but from the circumstance 
that the size attained by the frv in the months of July and Au- 
gust, as well as the general similarity in the form and appearance 
of the Hemirarnphus to our well known garfish and saury pike, 
would lead to the belief that the Hemirarnphus visited our 
shores about the same time of the year as these iishes. file gar- 
fish appears on the coast in April, and spawns ‘in May. The 
saury-pike makes its first appearance in June. For these fish, 
but particularly for the first of them, nets are worked on various 
parts of the coast, and considerable quantities are taken ; but 
no adult specimens of the Hemirarnphus, unless we are to 
suppose they have remained hitherto unrecognised by the fisher- 
men. It is also not a little singular, that, up to the present time, 
with the exception of the small specimens already referred to, 
as taken at two places very distant from each other, no example 
of any species of Hemirarnphus had been found, either in the 
Mediterranean, the Channel, or the North Seas. I have lately 
had an opportunity of conversing with two eminent foreign na- 
turalists, to whom 1 showed the specimens, who agreed with me 
that no adult species of llemiramphus had been recorded as 
found in the European seas. The examples taken by Dr. Clarke 
are too young, and too minute, to make any attempt to define 
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specific characters desirable, beyond su h as the remarks of 
Mr. Couch, and the representation here given mil supply ; and 


(Hcmiraraphns Emojwus. Yarn’ll ) 

J would only propose, for distinction’s saj^e, that it should be 
called Herniramphus Europaeus.* 


CHARACTERS OF A NEW FOIIJU IN THE FRINGILLID/E. 

By Andrew Smith, M.J ). , Surgeon to the Forces, Superintendent of the 
late Expedition for exploring the Interior of South Africa. 

In the many instances in which we have already detected, 
amongst birds, well-defined natural groups, we flhve found a 
certain harmony of characters pervading the entire of their spe- 
cies ; indeed, it has been that evident harmony which led to 
their being regarded as natural groups. It is true, in each group 
Home species are found which do not exhibit all the characters of 
the more typical ones; y$t they nevertheless present us with 
sutlicient indications of their relationship to enable us at once to 
perceive their proper connexions. 

If, then, the existence of these marked corresponding charac- 
ters are to be regarded as the essence of such groups, it will be 
necessary whenever a species presents itself which does not pos- 
sess the qualifications requisite for admitting it amongst forms al- 
ready established, to view it as a legitimate object for the type of 
a new subdivision. Under such^ circumstances, the Sociable 
Finch of Southern Africa presents itself to our notice. Whilst 
no one will deny this bird a place in the Fnngillidae, most ob- 
servers will admit it deficient in the series of subordinate charac- 
ters which would admit of its being properly included in any of 
the yet characterized sub-divisions of the family ; and, in proof 
of what we have affirmed, no two original observers have hi- 
therto placed it in the same genus. By the most accurate ^in- 
quirers, it has either been placed in the Ploceus of Cuvier or*the 
Euplectes of Swainson. 

Unless we are to allow the characters of a group to stand so 
loosely defined as to admit of the introduction of forms so re- 
mote from the typical ones, that no two observers would, in all 
probability, refer them to the same genus, we cannot possibly 
regard the bird now under consideration as appertaining either 
to Ploceus or Euplectes. it lias not that series of external 
characters which would establish its place either in the one or the 
other ; and its resorts and habits are directly opposed to both; 


Magazine of NuturalHistory, No. 10. 


190 


.ARCANA OF SCIENCE. 


unless it be believed that we have already sufficient evidence to 
warrant the conclusion, that every natural genus must of neces- 
sity have certain modified forms as representatives of other 
genera 

If it is to be discarded from any connexion with either of the 
above genera, its legitimate position is far from evident: and, 
therefore, to speculate upon probabilities might only increase 
that obscurity. What is quite incomprehensible with our pre- 
sent materials, will doubtless become evident when most of the 
stores which nature nas still in reserve shall have been accumu- 
lated : and, till then, any labour directed otherwise than to that 
end will, in all likelihood, only prove labour lost. For the re- 
ception of this South African bird, 1 would, then, propose the 
Subgenus PHILETAIRUS. 

ftill rather long, and pointed, higher than broad, and entering be- 
tween the feathers of the forehead : culmen rounded and curved ; com- 
missure sinuated ; edges of mandibles slightly inflexed : nostrils near 
base of upper mandible, round, and behind edged with feathers; a few 
short rigid bristles at angles of mouth. /Tings moderate ; when closed, 
covering hall the tail ; three outermost quill-feathers nearly of equal 
length, and the longest. Tail rounded. Legs strong, scutellated ii4 
front ; middle toe considerably longer than the lateral ones, which are 
nearly of equal length, and shorter than the hinder one. Claws strong, 
compressed, curved, and pointed. 

Philetairus Lepidus. (Ploceus socius Cuvier , Euplectes lepidus 
Swainson.) 

Male. The upper parts of the head and the back drab brown ; the 
sides of the neck, the interscapulars, and a longitudinal stripe in front 
of each leg at base, black or black-brown; the feathers margined with 
Isubella ; chin, and a stripe between it and anterior angle of each 
eye, pure black ; sides of head and under parts of body, Isabella ; quill 
and tail feathers dark brown ; the latter, towards tips, of an Isabella 
tint; bill a pale horn-colour, inclining to bluish white towards point. 
Length, from shoulder to tip of wings 2" 10'" ; tail, 1" 10'"; tarsus, JO"'; 
bill, 8'". Total length of bird, 5 in. 

Female. No black on the chin or at the base of mandibles; in other 
respects resembles the male. 

Inhabits the interior of Southern Africa, and is generally found 
in dry arid situations. A great many individuals are usually 
found associated together ; and under one common roof they 
build their nests, which in some cases form such large and 
weighty masses as to break the strong branches of large and 
lofty trees, upon which they usually place them, in its manners, 
it resembles the Pyrgitae, and still more, perhaps, the Ploce- 
passer, a small African group, first indicated by me in June, 
1836.* 
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HABITS OF THE BOAT FLY, (nOTONECTA GLAUCA.) 

Mr. Main, of Chelsea, relates : — 1 once resided near a pond 
which was formed for the use of ducks and geese, in which there 
were myriads of these insects ; but, during the whole term of 
my residence of fifteen years on the spot, and passing the pond 
once, and often many times, in a day, I never once observed 
the ascent of a single beetle out of the water ; but have, times 
out of number, witnessed their descent in vast numbers ; and 
therefore conclude that they must have rise/f in the night, or early 
in the morning,. or come from some distance to merge them- 
selves in the pond during the day. 

They descend like aerolites ; but from what height, no opinion 
can be formed. Their descent is, however, soon observed and 
announced ITy the bustle of the ducks, who are quickly on the 
alert, either with an eye turned anxiously upward, or dashing to 
seize a beetle which has just plunged into the w^er. The in- 
sects drop with their wings folded, their own weight only, appa- 
rently, bringing them down ; and though their descent through 
the air is most rapid, their motion downwards in the waiter is 
rather slow : because from the flatted form of their bodies, and 
that of their oar-iike feet, they can only descend in spiral curves. 

it is during the deviou^ descent that the ducks are able to 
capture the precious morsel of their food; and the energy and 
alacrity displayed by the flock, during a fall of the insects, is 
really an amusing scene. Many an hour have 1 spent in wit- 
nessing this sportive scramble of the ducks and ducklings in 
this guiltless pursuit. Some fluttering .along the surface, others 
diving, and all as eager *after every beetle that drops as the 
keenest fox-hunter with the chase in view. 

That the sight of the insects is *not very powerful when they 
begin to descend becomes evident from the circumstance of 
their ofteu mistaking any other reflecting surface for that of 
water. For instance, they drop frequently on the roofs of hot- 
houses, skylights, and glazed garden frames. Indeed, I never 
could account for their rattling down upon the frames in such 
numbers until I lived near the duck pond ; for then it wgs I 
learnt the cause of their mistaking glass for water. 

The insects fall out of the air with such force that the noise of 
their plunge is exactly like that of a small pebble or leaden bullet 
thrown, from a considerable height, perpendicularly, into deep 
water; and this bubbling sound often called my attention to the 
phenomenon, which, in the absence of ducks, would have 
otherwise escaped notice. 

I have reason to believe that the common water shrew feeds 
on these insects, when, in his short foraging excursions, he can 
capture them in the mead. 4 

♦ Magazine of Natural History, No. 10. 
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NEW COLEOPTEROUS INSECT OF THE GENUS MANTICORA. 

The genus Manticora, in most modem classifications, stands at 
the head of the Ciniidohda*, and appears to lie connected with 
the more typical species of < hat family, by means of the genera 
Platychile Macleuy and Megacephala Lntrcille. Of this genus 
hitherto but oue species has been known ; we are now, however, 
(through the indefatigable exertions of Dr. Andrew Smith,) 
made acquainted with a second. 

* This species, Dr. 

Smith informs me, 
he discovered near 
Ivurrichatie, in a 
clump ot dead trees. 
It is of a larger size 
than the Manticora 
maxillosa, which has 
long been known as 
an inhabitant of the 
("ape of Good Hope ; 
the most striking dif- 
ference, however, be- 
tween our present 
species and that just 
rel erred to consists 
in the greater propor- 
tionate width of the 
cl) tra; 1 would there- 
fore suggest for it the 
speeilio name of la 
tipennis. It may be 
chara<‘teuzed, — M. 
atra Klytiis stiboor- 
(New Insect: M.inticoin ) d«tl«, laiis, SCabl'is ; 

longitudo corporis, 21 J lin. ; latitudo, 10 lin. 

Upon comparing M. latipenms with M maxillosa, the follow- 
ing differences may be observed: — In the former, the head is 
larger, exceeding that of the latter nearly one line in length, and 
about half a line in breadth, it is also more sparingly punctured 
on the upper parts, and so is likewise the thorax. 

The elytra, as before stated, are much broader, (having the 
proportion of ten to eight,) less convex, the lateral margins are 
more distinctly recurved, and the minute pointed tubercles, 
which are observed on the elytra of both species,) are not quite 
so distinct, nor do they extend so far inwards as in M. maxillosa. 
The disc of the elytrais smooth, rather glossy, and has a pitchy 
hue. 4 

* Magazine of Natural History, No. 9. 
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NOTES ON THE HAWFINCH, (COCCOTHRAUSTF.S VULGARIS, CUV.,) 
AS OBSERVED IN THE VICINITY OF'EPPING FOREST. 

By Henry Doubleday , Esq . 

By nearly all our writers on ornithology, the Hawfinch has been 
considered as only a visitor of the British Islands, and these 
visits have been supposed to be confined to the winter season, 
and to occur at rather uncertain periods. 

Situate in* a locality where these birds^ abound, I have for 
some years past given close attention to tneir habits, and I can 
safely assert, that they are permanent residents, nor can I per- 
ceive any addition to their numbers by the arrival of foreigners 
at any period of the year. 

Their extreme shyness has no doubt contributed to keep us 
in ignorance of their habits and economy : in this trait they 
exceed almost any land bird .with which I am acquainted, and 
in open places it is almost impossible to approtflfh them within 
gunshot. 

Their principal food here appears to be the seed of the Horn- 
beam, ( Carpinus betula , Linn.), which is the prevailing species 
of tree in Epping forest; they also feed on the kernels of the 
haws, plum-stones, laurej-berries, &c., and in summer make 
great havoc among green peas in gardens in the vicinity of the 
forest. 

About the middle of April they pair, and in a week or two 
commence nidification. The situation of the nest is various, but 
is most commonly placed in an old scrubby whitethorn bush, 
often in a 'very exposed situation ; they also frequently build on 
the horizontal arms of large oaks, the heads of pollard horn- 
beams, in hollies, and occasionally in fir trees in plantations, 
the elevation of the nest varying from five to twenty-five or 
thirty feet. 

The most correct description of the nest which I have seen is 
in Latham’s Synopsis, it is there said to be composed of the 
dead twigs of oak, honeysuckle, &c. intermixed with pieces of 
grey lichen; the quantity of this last material varies much in 
different nests, but it is never absent : in some it is only very 
sparingly placed among the twigs, in others, the greater part of 
the nest is composed of it ; the lining consists of fine roots and a 
little hair. 

The whole fabric is very loosely put together, and it requires 
considerable care to remove it from its situation uninjured. 

The eggs vary in number from four to six, and are of a pale 
olive green, spotted with black, and irregularly streaked with 
dusky. Some specimens are far less marked than others, and I 
have seen some of an uniform pale green. 

The young are hatched about the third week in May, and as 
soon as they are able to provide for themselves, they unite with 
the old birds, in flocks varying in numbers from fifteen or twenty 
to one or even two hundred individuals. 

K 
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In this manner they remain through the winter, feeding on the 
hornbeam seeds which have fallen to the ground, and only se- 
parate at the approach of the breeding season. 

1 believe the male has no song worth notice : in warm days in 
March 1 have heard them, when a number have been sitting 
together on a tree, uttering a few notes in a soft tone, bearing 
some resemblance to those of the Bullfinch. 

The plumage of the, young bears considerable resemblance to 
that of the young Greenfinch : the throat is bright yellow ; head, 
neck, and upper parts olive-brown ; the under parts paler, each 
feather tipped with brown. 

In winter the bill is a pinkish horn-colour, but becomes deep 
blue in the breeding season. 

Although so common m this neighbourhood, the hawfinch is 
but little known, which is to be attributed to its shv and retired 
habits, and 1 nave little doubt it is found m most parts of the 
kingdom where the hornbeam is abundant. 4 In this vicinity it 
seems rapidly increasing, and will probably ere long be equally 
common with its ally the Greenfincli.f 

RARM.WEELA, (CBVIER.) 

Mm. Webb and Vvmienepen have attentively examined the 
American mollusca reputed to belong to this genus in the rich 
collection of the late Baron de Ferussac, and the result is the 
establishment of a new genus, ( PcltvUn ), for their reception, the 
organic differences between them and Miose of the old continent 
being so considerable as to justify their separation. This divi- 
sion besides lias the advantage of fixing in a precise manner the 
geographical distribution of the two genera. The Parmacellce 
appear to belong more particularly to Northern Africa, one spe- 
cies only having been met with at the western extremity of Eu- 
rope, and m one of the warmest regions oi the Iberian Peninsula. 
We may then presume, that when the Lnnucidtr of the north of 
Africa are better known, the group to which they, (the Parma- 
cel Ice), belong will present a seiies of species similarly ‘con- 
formed, and replacing in those climates the slugs of our tempe- 
rate regions. The European species is minutely described and 
figured in a late No. of Guerin's Mag, dc Zoologie. It w'as found 
on the hills of Alcantara behind Lisbon, feeding on the young 
shoots of Cochlearia acauiis, and is characterized as follows : 

Parmaedla Valcnrtcnmi , corpore toto fulvo, reticulatmi rugoso ; 
concha scutello obvoluta, tenui, diapliana, fragilissmia ; spiral 
rudimento instructa, basi motana arnditu sinuata.J 

* This is not the case, nor is it a natural consequence to the abun- 
dance of the Hornbeam. 

f Magazine ot Zoolog) and Botany, No. 5. 

J Webb and Vanbeneden in Mag, de Zoologie ; quoted in the Maga- 
zine of Zoology and Botany, No. 6. 
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ON THE SEXES OF SOME CRUSTACEANS. 

It is to be observed that, in regard of sex, the Caneroidea differ 
not only in being male and female, but then 1 are also barren or 
spurious females, of winch the broadly-ti igonafe abdomen is 
narrower than in genuine females, although bioaderthan in the 
males. These are not to be confounded with young it unties 
whose abdomen, as in the Majarea*, is Hatter than in the adults, 
for ol several species there are both barren and fruit lul indivi- 
duals of the same aee. 'Idle Caneroidea and IMafutoidea are 
hitherto the only families in which these stride females have been 
noticed. Portunns, (Ncptunis), pleagicus, sangmnolentus ; (Arn- 
phitrite,) gladiator, hastatoides; (Chan lulls.) miles, O-dentatus; 
(ThalarniU^,) truncatus ; Orypodc , (J\l in ophihalmus,) japomca : 
(Helice,) tndens ; O raps us % (Eiischen ,) japonic us ; ((irapsus,) 
marnioratus have afforded specimens ot them. JThe form of the 
abdomen of the spurious females is trigonate in ail the Portuni, 
but in P. sexdentatus the joints are ar< lied on the .side, and con- 
stricted at the apex and base , in ( )x\ pode and (Irapsus, differing 
from the former, it is wider than the hall of tin' Ineadth of the 
sternum, while of a genuine female it occupies the whole breadth, 
and the apical joint is trigonal not ddulnl. I he ovigerous ap- 
]>endages, or, as their use would warrant us in (ailing them, the 
spurious feet, are fringed with long halts m the females, but on 
the contrary in the neuters they are (other smooth or vet v shortly 
hairy. The organs of the bodv agree mostly with those of the 
females, but Portumis miles offers a difference m the claws, and 
P. truncatus both in the c laws and hunt.* 


MIGRATORY BIRDS IN IS.W. 

In the northern parts of England the eite< ts and influence of 
season upon the movements of migrator) birds, has been strongly 
exemplified during the present year. 'Hie cold and ungemal 
weather during the months of March, April, and May, delated 
the arrival of most of our summer visitants from ten to fourteen 
days bejond the average period of their first appearance, aN de- 
duced irom a journal annually kept for moie than fifteen years. 

It was also generally remarked that they were much fewer in 
numbers, and that some species were altogether absent in locali- 
ties where in previous years they had been abundant. 

The departure of the Sylviada\ as well as the JJinnidhtida ?, on 
their equatorial movement, has also been unusually eaily, no 
doubt strongly influenced by the low temperature of the season. 

Before the 1st of September the most of the. Warblers had 
disappeared, a few individuals of Sylvia trorhUus alone remaining 
till the 8th or 10th of that month, and after the 20th of Sepfern- 

* W. Pc Hnnn, in Siebold’s Fauna Japonica. Crustacea, Part ii. p. 
36 ; quoted in the Magazine of Zoology and Botany, No. 5. 
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ber, more than a month before their accustomed time, the 
Chimney swallows and Martlets had entirely disappeared. It is 
worthy of remark, that the Crossbill, whose summer migrations 
extends to higher latitudes, were observed in Northumberland 
as late as the 2nd of May, at which time the eggs in the ovary of 
the female were some of them as large as peas. 

The Fieldfare, (Merit la pilaris,) one of our winter visitants, 
arrived in large flocks qn the 24th and 25th of the present month, 
being a fortnight or more before the average time of its ap- 
pearance. . 

An extraordinary deficiency of the insect tribe, particularly 
Coleopteraand Lepidoptera, has been generally noticed through- 
out the north of England and Scotland during the spring and 
summer just passed.* 


ON THE CHANGES WHICH THE OVA OF FISHES UNDERGO PRE- 
VIOUS TO THE EXCLUSION OF THE EMBRYO. 

In order to make observations on this subject, Yon M. Rtisconi 
repaired to the lake of Como early in July, being assured by the 
fishermen that both Tench and Bleak deposit their spawn at that 
period. On the 10th of that month he procured some eggs from 
a female tench, (Cyprinus tinea, Lin.), and placed them in a 
glazed earthenware vessel tilled with water from the lake. They 
immediately sank to the bottom, and two or three drops of milt 
were expressed from a male fish upon them. The eggs were 
perfectly transparent, and of a greenish*, yellow colour, like that 
of olive oil. The milt was of the colour of milk, but much less 
fluid. In four hours after the fecundation, some of the eggs 
seemed to have lost their transparency on one side, and others by 
degrees assumed the same appearance, so that in twenty-four 
hours they had all become opaque, and their vitality was consi- 
dered to be extinct This the author supposed to ..have arisen 
from too large a quantity having been laid one upon another in 
the vessel, and he accordingly took a flat shallow dish, the bottom 
of which was covered with paper, and filled it with lake water. 
Some more fecundated ova were then placed in it, so that they 
did not come in contact with one another. In live hours he 
again remarked th&t some had become opaque on one side, and 
in twenty four hours the same thing had occurred to nearly all. 
Some few, however, remained transparent, and these he raised 
gently from the dish, by means of the paper that was under them, 
and transfered them to glasses of water fur farther observation, 
placing eight or ten in each ; in six or seven hours after this oper- 
ation, he saw by means of a microscope that the embryo had 
begun to move, and in twenty-four hours, (fifty from the moment 
of fecundation), the young fishes burst through their envelope. 

* Magazine of Zoology and Botany, No. 5 , 
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The experiment was again repeated in order to ascertain whe- 
ther the ova of fishes undergo similar changes to those of the 
Batrachians, (vide Analysis of Muller’s Arclnv at p. 292,) and 
half an hour after the eggs had been placed in the dish, he lifted 
out those which remained transparent, and transfered them to 
glasses as before. It was now his object to destroy the vitality 
of some of them at each stage of their developement, in order 
to examine the progress that had been made, at leisure, and for 
this purpose he dropped into the water* four or five drops of a 
mixture of one part of nitric acid and eight parts of water, which 
had the desired effect. This was applied at intervals of fifteen 
minutes during ten hours, and the following are the results ob- 
tained : Soon after the application of the milt, the ovum of the 
tench losfs its spherical form, and swells out into the form of a 
pear. At the point where this swelling begins, it is surrounded 
with a cluster of microscopic globules, which b^are were spread 
all over its surface In half an hour, the pear-shaped excrescence 
is divided into four globules ; these in a quarter of an hour more 
are subdivided into eight, and in a similar period into thirty-two, 
still remaining clustered together on the top of the egg. In ano 
ther half hour more globules appear, decreasing in size as they 
increase in numbers, fill at length, from their minuteness, the 
part of the egg to which they are attached becomes almost as 
smooth as when they were undeveloped. The embryo fish now 
becomes discernible in the form of a whitish semitransnarent 
speck, which is the rudiment of the vertebral column. The or- 
ganization of the skin then gradually proceeds, and the embryo 
increases in length, coiled round the yoke, till the head becomes 
perceptible. In forty hours from the fecundation, the embryo 
tench first gave signs of motioh, and at most, twelve hours later, 
it had freed itself from the skin of the egg. The fish is then 
two lines in length, and the blood has already acquired its na- 
tural colour. For some hours after leaving the egg, the young 
fry appear dtupified ; they lie on their sides and are unable to 
swim, until the swimming bladder is developed, when they im- 
mediately assume their proper position and their natural activity. 
The intestines are not fully developed until seven days* after 
leaving the egg, when they begin to feed voraciously, and ex- 
clusively upon animal substances. The fry of the bleak, on the 
contrary, will only eat vegetable matter, at least during this early 
period of their existence. The temperature of the room in which 
these experiments were carried on, ranged from 72* to 77 w Fah- 
renheit. The ova of the bleak are larger than those of the tench, 
and are for that reason preferable for the purposes of observa- 
tion, besides being more easily procured. When they had 
reached the point at which the globules disappear, their vitality 
was no longer destroyed by the acid before-mentioned : but they 
were then placed upon a piece of black cloth, or more frequently 
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on a plate of polished silver in a glass of water, and the changes 
they underwent examined by means of a single lens. The author 
afterwards had an opportunity of watching a large shoal of Cy- 
prinus Gobio in the act of spawning ; he took up three or four 
pebbles upon which about a dozen eggs were deposited, and 
placed them in an earthenware vessel in his room, and paid no 
farther attention to them. About eight or ten days after, he ob- 
served four young lish swimming about with vigour, winch were 
so transparent as not tC' he easily seen except in a dark-coloured 
vessel, and he appears to have met with none of the difficulties in 
rearing iish from (ne ova, which Her von Baer states to have so 
much impeded his observation/ 

IRISH II \ RE, (LFPLS HIEERNlCrS, TfARRELL.) 
lit/ T. (' Et/fon. 

Mr. Yarrell i as, 1 believe, the first zoologist who observed 
that a considerable difference existed in the external character of 
the Irish and common hares. His account will be found in the 
proceedings of the Zoological Society for July 23, 1833, since 
which time Mr. Bell, in his History of British Quadrupeds, has 
described both of them, characterizing ,the Irish hare under the 
name of E. Hibermrus. 1 am not, however, aware, that any 
observations on the anatomical distinctions of the two species 
have been made public. With a view, therefore, of filling up 
the blank to a certain degree, this paper is written. 

On placing the skeletons of the two species in juxtaposition, 
the most obvious distinguishing characters are the greater size 
altogether of the skeleton, the greater length of the lateral pro- 
cesses of the lumbar vertebra, the superior breadth of* the sca- 
pula, the greater breadth of the ribs, the greater length of the 
humerus in proportion to that of the ulna, (which is scarcely 
longer than m the common hare,) together with the much larger 
size of the cranium and inferior maxillary bones in the Irish hare. 
These differences would probably distinguish it as a species 
distinct from the common hare, did no other characters exist. 

Iti the numbering of the vertebra; and ribs they do not differ, 
except as to the caudal ones, which in the Irish hare are 13, and 
in the English 16; the sacral m both are 4, the lumbar 7, the 
dorsal 15, and cervical 7, making the total number in the Irish 
hare 43, and in the common hare 46. 

The ribs in each species are twelve. The males of both species 
are smaller than the females m all their admeasurements. The 
intestinal canal is in the male of the Irish hare nearly two feet 
shorter than in the female. The following table will show the 
relative measurements in the female of each species, of some of 
the principal bones, and of the intestinal canaJ. 

* Magazine of Zoology and Botany, No. 6. 
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L. Hibernians } F, 


L. timiduSy F. 


Length of the intestinal canal from 
stomach to anus 

14 ft. 

1* in. 

18 ft. 6 

in. 

Length from caecum to anus . 

:i 

6 

4 1 


ol ca'cum 

o 

0 

1 7 


humerus 

0 

8 2-1*2 

o ;* 

8-1 

ulna 

0 

.5-12 

o :i 

6-1 

lemur 

0 

4 2-12 

0 4 

.>1 

tibia 

0 

4 8-12 

0 4 

10-1 

cranium 

0 

3 »- ' * 

0 8 

M 

Breadth oi cranium. 

0 

1 8-12 

0 1 

9-1 

scapula... 

0 

1 5-12 

0 1 

7-1 


BRITISH MUSEUM. 

A grant <^f 1 ,r>75/. has been voted by t he House of Commons to 
enable the trustees of t he Butisli Museum to purchase the collec- 
tion of shells belonging to \V . J. Brodenp, Esq., offered by him 
at the price of 1,500 guineas, and valued by Messrs, i urner 
and Sowerby, at 1,0 10/. l*2.s\ ()d. Mr. Gray says : “ 1 he collec- 
tion consists of nearly it, 000 specimens, and contains about ‘200 
species, or \ cry distinct varieties, that arc altogether wanting in 
tlie already extensive collection of the British Museum. 8m h is 
the beauty of the specimens, in consequence of the great atten- 
tion paid by Mr. Broderip to the purchase of none but the iinest 
that could be procured, and so remarkable are the deviations in 
torn) and colouring in the several seiies of the more variable 
species, that nearly every individual spec mien of the remaining 
portion will also be valuable to our collection, either in replacing 
a much mfenor specimen, or as rendering more complete the se- 
ries which we alieadv possess. The duplicates to be displaced 
will be few , and will, for the reasons above given, be taken in 
every instance from our present collection, and not from among 
the specimens in the new acquisition. A veiy large proportion 
of the 1 species contained in this collection, and wanting in the 
British Museum, arc among the rarest shells that are known to 
exist, and many aie absolutely unique.” f 

ON *A PECULIAR STRUCTURE IN SHELLS ‘, WITH SOME OBSERVA- 
TIONS ON THE SHELL OP SPILLR1 LITES. 
fit/ John ICdnuird (inn/, F fi S . c. 

In a paper published m the Philosophical Transactions for the 
year 1828, 1 have described three kinds of structure found in 
such shells as had then come under my observation : but since 
that period Mr. G. B. Sown by has given me an oyster-shell, 
and Messrs. Hudson and Bovverhank have lent me a lossil Splnc- 
ruhte,+ found in the chalk, each of which exhibits a form of 

* Magazine of Zoology and Botany, No. 9. f Ibid. 

I This appeals to be the tossil which Mr. Mantell has indicated, hut 
not described, under the name of Uhppurites Mortoriii. I say appears* 
for on going to Brighton to examine his specimen, I could not obtuin 
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structure which I had not before observed, and which may be 
designated by the name of cellular. 

The shells of this structure appear to increase in size in the 
same manner as others, — the peculiarity consisting in a deposi- 
tion of one or rnore series of reticulations, leaving more orless^ 
numerous hollow polygonal cells between each of the lamina oi 
which the shell is formed. The two shells which exhibit this 
formation show it in a very different state and degree of deve- 
lopement In the Sphserulites, the entire parietes of the shell, 
(or at least the whole that is left in a fossil state, for some natu- 
ralists, as M. Deshayes and Desmoulin, believe that, from the 
form of the internal cast, the inner part of the shell is deficient,) 
are formed of series of continuous longitudinal and transverse 
ridges, leaving four-sided cavities, which are hollow : n the spe- 
cimens preserved in chalk, while in those that are found in lime- 
stone, they are tilled up with infiltrated carbonate of lime. The 
concentric or tPansverse plates, which are best seen in a longi- 
tudinal section of the valves, and which represent the laminae of 
growth, though remarkably regular in appearance, vary in the 
distance they are apart from each other. They are usually much 
closer together at the lips of the valves, or, in other words, when 
the animal has nearly reached its full growth ; but sometimes we 
find them almost equally near in the middle of the cone, which 
may have been occasioned by some accidental check to the mol- 
lusc's regular increase about that period, and which removed or 
overcome again admitted the animal to progress at its ordinary 
rate. 

When one of these shells is cut across in the axis of the cone, 
it is then found that the transverse laminae are continued, and the 
cells which appeared regular in the longitudinal section, are seen 
to be rather irregular in size and form, but mostly hexangular or 
pentangular. They are deposited on these transverse plates, the 
next transverse plate or lamina of growth being laid over them ; 
and as the cells of the next and every succeeding series are ex- 
actly similar in form and numbers, there necessarily results that 
uniformity which we have mentioned in the appearance of the 
longitudinal fracture, since the parietes of the cells of the diffe- 
rent transverse laminae appear in that fracture to be as much 
continuous with one another as the transverse ones really are. 
An analogous peculiarity exists in some shells of other structures. 
Thus in the Pinna, and other shells of a prismatic crystalline 
structure, the transverse prisms of which the outer coat of the 
shell is formed, appear to be continuous, though they are each 
formed of the many transverse laminae of growth which are in 

permission to have it taken from the case to compare it with that here 
described. It is certainly not a Hippurites , since it has neither the solid 
structure, nor the two internal longitudinal ribs oi* that genus. It is the 
shell figured as a fogsil Conia by Mr. Hudgon in Loudon’s Magazine of 
Natural History, Vol ix. p. J 0d. 
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succession deposited as the animal enlarges its size : and it is the 
same with the rhombic crystalline structdre. 

The outer surface of this shell, (Sphaerulites,) is lamellar 
and hard, being formed by the agglutinated outer edges ot the 
transverse laminae of growth ; and the inner surface ot the cone 
is covered with a thin hard plate, which is marked with minute 
close concentric lines more numerous tha.i the transverse plates 
of the panetes of the shell ; and the plate it raised at the mouth of 
the cone a little above the surface of the lip, from which it is se- 
parated by a slight groove. 

The mouth of the lower cone has a smooth concave lip as 
wide, or rather wider than the thickness of the panetes of the 
shell, and js marked with some radiating branched impressions, 
exactly like the impressions which one may suppose to be made 
by a blood-vessel ; the slenderer and branched part being di- 
rected towards the outer edge of the lips. m 

A similar structure is to be observed in other species of this 
genus fossilized m limestone, but from the size of the cells in 
these, as appears when specimens ot the same magnitude are 
compared, it is obvious that the whole formation was on a much 
smaller scale; and the c«lis are always tilled with infiltrated car- 
bonate of lime, which makes them appear solid, unless the sur- 
face of the specimen is slightly disintegrated, or the tracture is 
wetted and examined with a lens. 

I can scarcely attempt to explain how the parietes of these 
ceils are formed, nor determine if any tluid has, in their living 
condition, filled up the cavity between them, though it seems 
probable that they may have arisen from some peculiarity in the 
mantle of the animal, developed only when the new laminae 
were about to be deposited, and not present or shrunk when 
the smooth upper surfaces ot the lamina was formed, tor it is 
evident, from tae nature of the surface of some specimens, that 
the panetes of the cells arc very gradually deposited on the 
smooth upper surfaces of the transverse plates of growth. 
The vein-like grooves above described do not seem to exert any 
iniluence over their form, for they are apparently not m any. way 
connected with the distribution of their panetes, while yet they 
show that there must exist some peculiarity oi the mantle to 
lorm such peculiar grooves. 

These shells, and the Hippurites, have occupied considerable 
attention of late, on account of the difficulties which arise m de- 
termining their place in the animal kingdom ; for although evi- 
dently bivaivular, yet they ddlhr in several particulars from 
both the free bivalve shells of the Conclnlera and the lamp-like 
bivalves of the Jirachiopodes, not having the ligaments 
nor the apical umbones of the former, nor the numerous 
muscular scars so characteristic of the Crania, which alone re- 
semble them in form among the latter. Two French authors 
have attempted to explain this difficulty. M. DelVauce and others 

K 3 
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having observed that the cast on which the genus Birostrites has 
been formed is always found in the cavity of these shells, and 
that as there is a space between the casr and the parietes of the 
shell, M. Deshaves concludes that the Spha j xulites are conchi- 
fera provided with a toothed hinge and ligament, and allied to 
the genus Spond vhis, the inner coat of which is lost in the act of 
fossiiization. M. Desmoulins on the other hand believes them 
to be the shelly cases fcf a new class of animals of which he ven- 
tures to give a theoretical description, allying them to the As- 
eidia, believing the space between the cast and the shell to be 
filled up with the cartilaginous mantle of the mollusc. Unfor- 
tunately, none of the specimens, either trom the chalk or the 
limestone strata, that have come under my notice, exhibit the 
internal east as here described, but the specimens from the chalk 
certainly throw, a doubi over both theories, for some have one or 
more oysters attached to the inner surface of their cavity, and 
others are pierced with minute branched worm marks exactly 
like the worm marks so common on the surface of existing 
shells. These facts prove that whatever may have been the 
structure of the substance which tilled up the space said to have 
been lost in fossiiization, (if anv such 'Substance ever was pre- 
sent in the species under examination,) it must have been lost 
before the shell was submitted to the fossilizing process, since 
otherwise the holes could not have been drilled into, nor the 
oyster shells attached to, the surface 

A somewhat similar structure or appearance is to be observed 
in some Madrepores, especially m thV spaces between the si- 
nuous compressed stars of Meandrma, but m these zoophytes 
the longitudinal places are continuous and first deposited, and 
the thin tiarisverse lamina’, are interrupted and irregular, instead 
of forming the t ontmuous plates which they do in the Sphmru- 
lites. 

Some naturalists have compared the structure "with that of 
Coma and t he barnacles, but this must have originated in a very 
superficial view of the matter, for the valves of the barnacle. 1 ? are 
pierced with conical tubes gradually tapering from the base to 
the apex of the valve, and they are not cellular but tubular. 
The base of some barnacles is indeed cellular, and somewhat 
resembles the struc ture in question, but in them the longitudinal 
or rather radiating plates are continued, and the transverse ones, 
when present, unequal and disposed irregularly in different di- 
rections, showing even a more irregular cellular structure than in 
the JVleandnmo before referred to. 

The second form of this structure is found in a recent un- 
determined species of oyster which 1 do not know m a perfect 
state. This shell exhibits the usual lamellar structure of its 
genus, but the lamina*, of growth, which give the peculiar anti- 
quated appearance to the common oyster, instead of being left 
free, are bent down so as to produce a nearly even outer sur- 
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face. * When these laminae are broken through, it is ascertained 
that the spaces under them are filled witlf a soft purplish spongy 
mass, composed of minute, rather irregular cells, placed per- 
pendicularly between the plates. When these are near toge- 
ther, the cells extend from one plate to the other, but when they 
are wider apart, the cells are sometimes interrupted in the centre. 
They have somewhat the appearance of being casts of the inter- 
stices between the prisms of the prisinatic#stnictural shells, and 
are deposited in layers as the other parts of the shell are. 1 
think they may be analogous to the opaque white chalky matter 
often found interposed between the laminae of the common 
oyster, but here, though the chalky matter is sometimes seen on 
the inside pf the exterior imbricate foliations, as the cellular 
structure is found in the shell under more immediate considera- 
tion, yet it is to be observed more abundantly, and commonly 
forming a convex spot in the disk of the cavity oPMie oyster, just 
beyond the scar of the large central adductor muscle ; and 
sometimes also forming a raised broad belt near the outer mar- 
gin of the valve, just within the free lamellar edge. The chalky 
matter is deposited in these places in a succession of thin plates, 
perhaps at the periodical* interruptions to4he animal's growth ; 
and they are covered over with a hard and thicker calcareous 
plate, more dense and crystalline also in its composition.* 


HYBERNATION OF ANIMALS. 

Jit/ Dr. yJ. yl Bert htt Id. 

Although many reasons Jiave been assigned to account for the 
steep of several of the Mammalia during winter, Otto seems to 
be the first who has attributed if to a peculiar organization of the 
vessels of the brain, and not merely to a decrease in the tem- 
perature of the air. [The result of his latest researches tends to 
show, that the carotin cervbralis in sui h animals is carried through 
the aperture ©f the stapes or stirrup boric. J 

Dr. Berthold has kept for some tune specimens of Myoxus 
avellanarius, some of which were captured when full grown, and 
others quite young in the nest. His observations upon them 
tend to confirm those ol Pallas, Spallanzani, £kc., and in some 
instances to correct the statements of other writers on the subject. 
The animals fell asleep whether they were kept in the open air 
or in a warm room Snissy states, that Myoxus glis did not fall 
asleep until the temperature was below Fa hr. Dr. Ber- 
thold's specimens of M. avellanarius were kept during the winter 
in a room, the temperature of which was never below 50°, 
usually from 59° to G3 U , and sometimes as high as (>s v , and 
they slept without intermission. Their sleep is more profound 
in a low than in a high degree of temperature, so that in the 
former case they may lie shaken about for a long time without 
producing any effect, but in the latter, the shaking causes them 
f Magazine of Zoology and Botun), No. 9. 
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to roll themselves up still more firmly, by pressing the head upon 
the breast, but even then they do not awake. Those kept in a 
warm room remained longer awake than others in a cold one. In 
October the latter began to sleep continuously, some, however, 
awoke every day for some time longer and took some food. To- 
wards the middle of December their sleep became deeper and 
deeper, and from that time to the middle of March they only 
awoke two or three tynes at most. The sleep of those^which 
were kept in a room of ordinary warmth was modified by sudden 
changes of weather, until it reached the most profound state. 
When snow or frost was coming on they slept more soundly ; 
as the weather became milder they were more active, and often 
awoke for several hours, when they took some food, which they 
digested completely and then relapsed into sleep. Whenever 
they awoke under any of these circumstances, their character as 
nocturnal animals remained constant, as it always happened in 
the evening or during the night. When old ones, and their 
young which had not passed a winter, were kept together, the 
former fell asleep first, as the latter, not yet having attained their 
full growth, required more food, and their sleep was retarded by 
the calls of hunger. The temperature of the animals during 
their sleep is regulated very much by that of the surrounding air. 
For instance, when a thermometer placed in the saw-dust which 
formed their nest indicated 36 y , the heat of their bodies was 37°. 
At other times, the heat of the saw'-dustarid the animals were 
respectively, 


38° 

50° 

,w* 

5.T 

60 

58 

63 

63 

56 ..... 

54 

58 

61 


Thus it appears that the temperature of the animals is sometimes 
higher, and at other times lower, than that of the surrounding 
medium. In order, however, to prove this more clearly, the nest 
was placed in the open air at night, when the thermometer stood 
at 23 u , and the respective temperature of the animals and the 
nest was taken down every half hour. The result showed that 
the body is more slowly susceptible of change than the saw-dust, 
but that when the heat of the day is greatest, that of the animal 
soon surpasses it, and is longer in cooling down again. The 
heat of different individuals, however, is subject to variation. 
They are also so constituted, that they remain some degrees 
above 32 u when the external air sinks below that point. In 
times of extreme cold, unless they are surrounded by a nest of 
warm materials, death ensues, and the slowness with which their 
heat is lowered to that of the air is no doubt a provision of nature 
to provide for their safety in such cases. 

The author’s view of the question is, that hybernation does not 
proceed from too great a degree of cold, nor Irom want of nu- 
triment, (since animals tall asleep though kept in a warm place 
and supplied with abundance of proper food,) nor yet from the 
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wantof power to retain a due supply of heat whilst the tempera- 
ture of the air is becoming lower ; but h6 regards it as a part of 
the great system of nature, which exhibits a deficiency of vital 
energy in every branch of the animal and vegetable world at 
stated periods. This condition shows itself in some animals 
when instinct leads them to provide receptacles against the ap- 
proach of winter, either singly or in societies, then in a state of 
inactivity, and a desire to sleep, and lastly#in a complete suspen- 
sion of the action of the nerves, the circulation, the digestive 
organs, ik c. or, in other words, which he calls the condition of 
“ vita minima.” This condition is represented amongst the 
Mammalia which do not hybernate by the shedding of fur, ike . ; 
amongst bigds by moulting, and bv migrations; by concealment 
and torpidity amongst the Amphibia and the lnvertebrata : and 
in the vegetable kingdom by the ripening of seeds, the falling of 
leaves, branches, ike. The same cause will account for the tor- 
pidity during summer of the Tanrec of Madagascar, of the cro- 
codile, and of various serpents in South America; in short, 
whilst the heat'of the sun in tropical climates produces periodi- 
cally a diminution of vital energy, the absence of that heat in 
our latitudes produces smnlar effects, as shown by the torpidity 
or 44 vita minima” of the animals under consideration, both being 
parts of a comprehensive and uniform system pervading every 
branch of animated nature** 

SINGULARLY FORMED ORTHOPTEROUS INSECTS. 

liy George Robert Gray, Esq. 

CvMNnitoDiis G. R. Gray . 

Head small, of a long tiiangulm shape, with the angles rounded. An* 
tvmus (only a few basal joints lemamed in the specimen) apparently nio- 
11 ill form. Labrntn smalt, shaped like a horseshoe. Mandibles small, 
stiongly dentated. Eyes very small. Palpi with the last joint truncated, 
somewhat i unified, and slightly enlarging towards the tip. Body very 
long, cyhiidncal ; the thotax occupying more than a thud of its whole 
length, distinctly dividing into piothoiax, mesothorax, and metathorax. 
The* first is the longest, and cylmducal; the last two are neatly equal. 
Abdomen of eight joints, the last the largest, with the apex lounded, de- 
pressed and maigined above, and without any caudal appendages. Anterior 
legs moderately strong, compiessed and dentated m front ; the tarsi com- 
posed of two long slender joints without a claw. Posteuor legs very short, 
aud received in cavities on each side of the body. The cavities which re- 
ceive the second pair of legs occupy the spaces between the mesothorax 
and metathorax ; while the third pair are contained in the mteival between 
the metathoiax and the first joint of the abdomen. The legs are much 
compressed. Femora Lnoad und aimed at the apex, with a blunt spine, 
seivmgas a guide to the tibia, when in the act of being drawn beneath 
them. Tibiee broad, compressed, and strongly armed with a short spine 
at the tip. Tarsi biaiticulated, ciliated beneath, and furnished with a 
very small claw. 

* Magazine of Zoology and Botanj, No. 11. 
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C. C AMPHELi-ir G. It. Gray.* 

Smooth ; head, forelegs, and last joint 
of the abdomen dark brown ; thoiaxied- 
dish brown ; abdomen, (except the last 
joint,) and the two posterior pans of 
legs, yellowish biown, with a tinge of 
darkei colour. 

B » ought from Melville Island, on the 
north coast of New Holland, by Major 
Campbell ; who informed me that he 
was unable to keep a single plant in his 
green-house on account of the lavages of 
this insect. It bores in their stems; 
and the withering ot the plants alone 
betrays the secut work of the spoiler. 

Its form is adumably adapted for its 
mode of life. Tile power which it 1ms 
of drawing its legs at pleasuie into the 
cavities at the sides of the body enables 
it to assume a shape almost perfectly 
cyhndiical; while the slioit blunt spine 
at the end of the tibia, being piotrudcd, 
keeps the in-ect fast when it is engaged 
in honng. The name given by the co- 
lonists to this insect was the wneworm 

1 may heie mention, that a species of 
the genus Giyllotalpa is also found in 
New Holland, but of a small size. Spe- 
cimens have also been brought fiom 
Biazd, India, China, and hgypt. 

The gurnp to which I am now desirous of directing attention has been 
sadly neglected by entomologists, although it contains, as is here exem- 
plified, some very singulaily formed species, which an* well worthy of 
notice. Those to which I am about to lefer are included under my sub- 
geneiic name of 

Anoktostoma. 

Antennce much longer than the body, multi-articulate, setaceous. La~ 
Irani large, crescent-shaped. Head very large, globose above, somewhat 
elevated into a ridge between the antennae, with three ocelli at the base; 
the eye prominent, and somewhat crescent-shaped. Mandibles long, por- 
lected in some, horizontal. strong, dilated and dentated at the tip. Troy hi 
much exposed. Mcnhim long, somewhat nanow, but rather dilated near 
the tip. Labial palpi slender, basal joint short, second shoiter than the 
third, winch is much more slender than the others, with the tip membra- 
naceous and dilated. Ma.rillar // palpi veiy lender, long, with the tip end- 
ing in an acute spine ; fust and second joints eipi.il to one another, the 
thml and fourth also equal, the fifth rather longer than the fourth, with 
the tip membranaceous and slightly dilated. Profhorajc as long as hioad, 
with the maigin somewhat rounded. Abdomen long, broad, with shoit 
caudal appendages, winch are hnsute. Legs lgng, especially the hind 
ones; the tibia: of all strong, spinous. Tar. si four jointed. Apteious in 
both sexes. 

* Figured, but not described, in Griffith's Translation of Cuvier , 

yl. 131. 
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A. AUSTRAL ASI M G. R. 

Gray. (fig. 2 ) Fermgi- 
nous; abdomen vauegated 
with yellow; legs \eilow ; 
tip of the mandibles black; 
these of the male poriect; 
of the female horizontal. 

The two specimens ex- 
amined were biought from 
the interim of Australia, 
about 300 miles up the 
couutiy. I can give no information about its habits, as no remarks were 
sent with them. The species is allied to Loeusta spmosulaand L pupa; 
which loim tb,p genus Biadjporus ot Latieille. Both aie inhaintants of 
Aluca. From the gieat length of the antenna), and m possessing anal 
appendages, it appears to lie 
allied to the cnckets , but, as the 
insect has four joints in all its 
taisi, I have placed it with the 
locusts. 

In the same subgenus must 
be placed a species somewhat si- 
milarly toimed, long since tigufbd 
by Ileibst, ( l\<i( frvun. Bert. 

Srttr Sdntflrn, voi. iv.), under 
the name ot Loeusta monstiosa. 

(fig. ,‘l ) 'Fhis has never been 3. 

reiened to by any entomologist since its publication. Its peculiarities are, 
th.it the mandibles (of the maje) are houznntal and long, with the apex 
dentated and curved, so that the two ends meet; and the head is peculiar 
horn having a wing-like piojeetion on fach side, with the margins den- 
tated. Tins insect is supposed to tome tiom Sminam; and I would pro- 
pose to call it A Hubstu, in honoui of its fust descuber. 

Anothei very singular insect will be found in Stull’s Work on Cigales, 
undei the name of (fi\l- 
lon arpiatupie * cornu, 
winch appeals to come 
near the foiegoing, 
thougli the form ot the 
head is totally distinct. 

It is very long, tunicate, 
with two long acute cuiv- 
ed horns, piojectmg for- 
wards ovei the lip: the 
latter is very laige, pyri- 
foim, covering the man- 
dibles : the palpi are fili- 
form. For tuithei cha- 
racters, 1 must refer to 
the figme ot this ca- 
llous insect, with the 
name of Henicns StolJii. 

. fis -i. 

, " Magazine of Natural History, No. 3. 
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GROWTH OF POLYPIDOMS. 

Dr. George Johnston observes: There are many facts which 
prove that the growth of polypidoms is very rapid, but not more 
so than might be anticipated when it is remembered how vast is 
the number of polype architects ; and no sooner is a new branch 
extended than it becomes almost simultaneously a support of 
new workeis, which, with “ toil unwearyahle,” add incessantly 
to the materials of increase. Their duration is various: some 
have only a summer’s existence, as Campanularia geniculata; 
many are probably annual, and the epiphyllous kinds cannot at 
most prolong their term bejond that ot the weed on which they 
grow; but such as attach themselves to rocks are probably less 
perishable, for their size and consistency seem to indicate a 
greater age: it is thus with the Tubularite and some of the com- 
pound Sertula^iadaj. 

But the life of the polypes considered abstractedly is probably 
in no instance coetaneous with the duration of the polypidom, for 
the lower parts of this become, alter a time, empty ot pulp and 
lifeless, and lose the cells inhabited by the polypes, which, in an 
old specimen, are to be found in a state of activity only near the 
summit, or on the new shoots. The 1 huiaria thuja affords a re- 
markable example of this fact; the branches which carry the po- 
lypes dropping off in regular succession as younger ones are 
successively formed, so that the pohpidom retains, throughout 
its whole growth, the appearance of a bottle brush, the naked 
stem and the branched top being kept in every stage in a due 
proportion to each other, Sertularia argentea, Pltimiilaria fal- 
cata, &c. are subjected to the same law, — the primary polypife- 
rolls shoots being deciduous, so that in them also the stalk be- 
comes bare, while the upper parts are graced with a luxuriant 
ramification loaded with tiny architects. But in our eagerness 
to generalize, let us not forget that there are some species, as 
Sertularia pumila, abietina, &,c., in which this process of succes- 
sive denudation is not observable, perhaps, however, because of 
their form, which is not of a kind to be altered by it, and hence 
umioticeable, or because the duration of the whole is too fugitive 
to permit the law to produce a visible effect. 

There are facts which appear to prove that the life of the indi- 
vidual polypes is even more transitory than their own cells ; that 
like a blossom they bud and blow and fall off or are absorbed, 
when another sprouts up from the medullary pulp to occupy the 
very cell of its predecessor, and in its turn to give way and be 
replaced by another. When speaking of flexible corallines. La- 
mrmronx says, ** Some there are that arc entirely covered with 
polypi through the summer and autumn, bet they perish with the 
cold of winter : no sooner, however, has the sun resumed his re- 
vivifying influence than new animals are developed, and fresh 
branches are produced upon the old ones.” * Ol the Tubulana 

. * Corall, Flex. p. 16. 
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individa, Sir John G. Dalyell tells us that “ the head is deci- 
duous, Tailing in general soon after recovery from the sea. It is 
regenerated at intervals of from ten days'to several weeks, but 
with the number of external organs successively diminishing, 
though the stem is always elongated. It seems to rise within this 
tubular stem from below, and to be dependent on the presence 
of the internal tenacious matter with which the tube is occupied. 
A head springs from the remaining stem, cut over very near the 
root ; and a redundance of heads may be obtained from artificial 
sections, apparently beyond the ordinary provisions of nature. 
Thus twenty -two heads were produced through the course of 550 
days, from three sections of a single stem.” * The observations 
of Mr. Harvey on the same, or a very nearly allied, species of 
zoophyte confirm the experiments of Sir J. G. Dalyell, so far as 
these have reference to the deciduousness of the polypes and 
their regeneration ; f and it seems to me not altogether unwar- 
rantable to infer a like temporary existence and revival in those 
of the Sertulariadae from a reflection on the experiments of Mr. 
Lister, — incomplete certainly, but which prove that under certain 
circumstances their polypes disappear by a process of internal 
absorption, + and under convenient circumstances would have 
been renovated, as I havtt witnessed in similar experiments. § 

* Edin. New Phil. Journ. xvii. p. 415. 

f “ The nu>>t singular circumstance attending the growth of this ani- 
mal, and which I discovered entirel) by accident, remains to be men- 
tioned. Alter I had kept the clusters m a large bowl tor two days, I ob- 
served the animals to droop and look unhealthy. On the third day the 
heads were nil thrown off, and lying on the bottom of the vessel ; all the 
pink colouring matter was deposited in the lormof a cloud, and when it 
had stood quietly lor two days, it bec<mte a very fine powder. Thinking 
that the tubes were dead I was going to throw them away, but J hap- 
pened to be under the necessity ol quitting home for two days, and on my 
return, I iound a thm transparent film being protruded from the top of 
every tube: I then changed the water every day, and in three days time 
every tube had a small body reproduced upon it. The only difference that 
I can discover in the structure ol the young from the old heads, consists 
in the new ones wanting the small red papilla, and in the absence of all 
colour in the animal." — Proceed. Zool. Soc. No. 41. p. 55. * 

J Phil. Trans. 1834. p. 374, 376. 

§ On Saturday, May 28th, 1837, a specimen of Campanuhiria gelati* 
nosa was procured trorn the shore, and after having ascertained that the 
polypes were active and entire, it was placed in a saucer ot sea water. 
Here it remained undisturbed until Monday afternoon, when all the po- 
lypes had disappeared. Some cells were empty or nearly so; others were 
huli filled with the wasted body of the poly pe, w hich had lost, however, 
every vestige of the tentaculn. The water had become putrid, and the 
specimen was therefore removed to another vessel wdth pure water, and 
again set aside. On examining it on the Thursday (June 1st) the cells 
were evidently filling again, although no tentaculn w ere visibly protruded, 
but on the afternoon ol Friday (June 2nd) every cell had its polype com- 
plete, and displayed in the greutest perfection. 
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Had these singular fads been known to Linnaeus, how t agerly 
and effectively would he have impressed them into the i upport 
of his favourite theory 1 Like the flowers of the field the heads 
or “ flores” of these polypidoms expand their petalloid arms, 
which after a time fall like blighted blossoms off a tree ; — they do 
become ‘‘ old m their youth/’ and rendered hebetous and unfit 
for duty or ornament by age or accident, the common trunk 
throws them off, and supplies its wants by ever-yoimg and vigo- 
rous growths. “ Adnnrauda tibi levium speetaeula rerum.” 
The phenomena a:e of those which justly challenge admiration 
and excuse a sober sc epticism, so alien are they to all we are ac- 
customed to ooserve m more familiar organisms; but besides 
that faithful observation renders the tacts undeniable, a reflection 
on the histmv of the Hydra might also have led us to anticipate 
such events in the life of these zoophytes “ V erily lor mine 
owne part, the more I looke into Nature’s workes, the sooner 
am 1 inducecHo beleeve of her even those things that seem in- 
credible.” * 

NOTICE OF THE FOURTH OC<T RELNCK OF THE ARGENTINE, 

(? Sc ope lus Hmnboldtii, Yurr.) upon TiiEmuTi.su shores. 

By l)r. B\ Ji . Clarke, fit lit <uhlitnnt<il' litnnurhs, btf IV. )<trrrll , E.sq. 

I beg leave to transmit a sketch and description of a species of 
Argentine, which 1 obtained upon the shore of the Firth of 
Forth, at Portohello, in April, 18:53 : 



(The Argentine, S< opelu-. Hunibohllii, Yawl) 

l discovered this highly elegant little fish, whilst looking 
amongst the vaiious bodies cast up by the water, and observed 
it lying entangled m some sea-weed, which had been accumu- 
lated in masses, and left by the retiring tide. The fish was dead, 
but from its freshness could not have long been so. 

In the Animal Kingdom of Cuvier, translated by Griffith, we 
have the following description of the genus : 

SroprlttSj C’uv. Srrptjs of Ilisso. 

“ Mouth mid gills extremely clelt; the two jaws furnished with very* 
small teeth: the edge of the* upper enHrely formed by the mtermaxil- 
laries : the longue mid palate smooth — Their muzzle is very short and 
obtuse: there ere nine or ten rays to the gills , and besides the usuul 
dorsal, which corresponds to the interval of the ventrals, and the anal, 

* Magazine of Zoology and JBotany, No. 10. 
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there ^another very small one behind, in which the vestiges of rays are 
perceptible ” ^ 

“ These fishes are caught in the Mediterranean, intermingled with the 
anchovies, arid they are there called Melettes, as are other small tubes. 
One ol them, the Srrpcx Humboldt u, Huso, pi x. tig. .‘JH, is remarkable 
tor the brilliancy ot the silvery points which are distributed along the 
bodj and tail.” 

Then in a note we have, Ci 1 believe this fish to be the pre- 
tended Jjrgcutinu Sphijrana of Pennant’s Biit. Zool. No. 156, 
the i e fore it should be iound in our part of the Atlantic.” 

Besides the Scope l us Ilumboldtn , which probably is identical 
with the species under description, there are two other spe- 
cies, viz Scrj/cs (Scopclus) n ocodtle, Jiisso, p. $57 ; and Serpen 
(Scopelus) bdibo. Id. Ac. des Sc. de Turin, torne xxv. pi. x. 
%• 

Mr. Yarrell, in his invaluable work upon the British Fishes, 
states, “ Pennant, and the Hev. Mr. Low, of Orkney, appear 
to be tlie only British observers who have met with, on our shores, 
examples of this brilliant little fish, which Puvier considers as 
belonging to the genus Scopclus “ Pennant's specimen was 
taken in the sea near Downing, m Flintshire. Mi. Low’s fish 
was brought to him by a* boy, who mud he found it by the 
edge of tlit* water, amongst sea-weed. The receipt of an addi- 
tional portion ol MS. recently confided to me by William Wal- 
cott, Lsq. furnishes a notice, wutten by his lather, of a third in- 
stance of the occurrence of the Argentine, which was found 
stranded on the shore near Exmouth.” 

Pennant's description agrbes, in many respects, witli my fish ; 
but as the figure contained in Mr. Yarrell's work, (which was 
taken from Pennant’s), differs very materially about t he head 
and tad, although it resembles it m the form of the body, 1 have 
sent an exact figure ot my own specimen, to show the precise 
form of the bones of the opcreula and sides of the head; together 
with a full description : which may assist future observers in de- 
termining whether more than one species visits our shores. It' 
Pennant's ligure be an exact representation, the fish it was 
taken from was certainly a different species to the one under de- 
scription. 

Pennant describes his as follows, viz. Length, tw r o inches 
and a quarter: the eyes large, hides silvery; the lower jaw 
sloped much: flu* teeth small: body compressed, and of an 
equal depth almost to the anal fin : tail torked: back was of a 
dusky green: the sides and covers ot the gills as if plaited with 
silver : the lateral line was in the middle, and quite straight: on 
• each side of the belly was a row of circular punctures, above 
them another, which ceased near the vent.” 

My specimen would correspond with the above, except the 
following, viz. Length 1 inch 15*16: the back of a dense blue- 
| black, presenting, m certain lights, a brownish tinge : lateral 
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line central and straight, but inclining upwards, at about’its ante- 
rior sixth, towards the upper angle of the operculum . 

The number and arrangement of the guttce in the specimen 
under consideration, are as follows; viz. On each side, upper 
series between os hyoides and origin of pectoral (in, five; upper 
abdominal series between base of pectoral and a spot perpendi- 
cularly over the ventral, nine ; lower abdominal series, from a 
spot perpendicularly beneath the posterior margin of orbit, to 
base of ventral, twelve ; between base of ventral and commence- 
ment of anal, s^x ; the two anterior directed downwards and 
backwards ; the four posterior forrping an arch from a little 
above the second gutta to the commencement of the anal fin : 
one large gutta , in a line with the upper abdominal series, is 
placed slightly anterior, but above the commencement of the 
anal fin : between the anterior commencement of anal and base 
of caudal twenty-four; but between the eighth and ninth from 
the caudal fin, there is a space where a spot appears to have been 
obliterated. 

About midway between the anterior commencement of the 
dorsal and base of caudal, but rather nearer the latter, there is a 
slight elevation, vyhere, apparently, „the fleshy fin has its origin ; 
but in the specimen under description, it is scarcely perceptible, 
being, even with the aid of a lens, only like a slight membraneous 
ridge. 

| The formula of the fin rnys appears to be D. 9. P. 17- V. 8. A. 20. C. 18* 
i Mr. YarrelPs formula is D. 9. P. 17- V. 8. A. 15. C. 19* 

Mr. Yarrell remarks : “ the figure* of this fish, referred to in 
Risso’s work, represents the anal tin as containing many more 
rays than are represented in the figure by Pennant.” The fish 
obtained bv me possesses more anal rays than Pennant’s would 
appear to have had, judging from the figure which he has 
published. 

Length of head compared with whole length of fish, as one to 
four: diameter of eye to length of head, as one to three: first 
dorsal fin commences midway between end of nose a.id tail: 
depth of body to whole length of fish, as one to five and a half : 
nostrils double, situated in a depression midway between the eye 
and centre of intermaxillary bone. The operculum is extremely 
large, and appears to be developed at the expense of the pre- 
operculum, which is very small, and joins the former by a straight 
movable suture, running in a line perpendicularly downwards, 
from the posterior margin of the orbit; it forms an obtuse-angled 
triangle, with the obtuse angle pointing downwards and back- 
wards : the sub-orbital bone occupies nearly the anterior inferior 
half of the orbit, and is of a beautiful argenteous lustre, like the 
operculum. There are five oval spots, forming a fan-shaped 
figure, occupying the space between the anterior edge of the su- 
perior maxillary bone, and the anterior inferior angle of the j ore- 
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opercultpn , beneath the sub-orbital bone, and distinctly seen 
through the transparent intermaxillary bone, which is very large. 
There is one gutta upon the pre-operculum, at its anterior infe- 
rior angle, and the appearance of another at the anterior inlerior 
angle of the sub-operculum ; there is no appearance of bran- 
chiostegous rays whilst the opcrcula are closed. 

The sides of this elegant little fish are of the most resplendent’ 
argenteous lustre ; the gutta are of a dense opaque white, and 
round their margin, especially along the sub*«!andal series, there 
is a steel-blue tinge, giving that part of the body a very beauti- 
iul appearance. The upper abdominal series have an arched ap- 
pearance, Irom this tinge dot being continued round the inferior 
margin of the gutta. The back of the specimen under de- 
scription, which has been in spirits ever since its capture, is 
of a dense blue-black, presenting, in certain lights, a brownish 

tinge. * 

From specimens of this fish having been found in the above 
localities, viz, in the sea near Flintshire, on the shore in Orkney, 
in Devonshire, and lastly, in Edinburghshire, we may infe? that 
it is generally, although sparingly, diffused through the British 
seas. Probably, ere long, we may hear ol other examples of its 
occurrence upon our shores, f or in our seas; fdr 1 am convinced, 
that from the admirable character of Mr. Yarrell’s work, it will 
have the effect of exciting such an interest in the inhabitants of 
the boundless deep, that many interesting facts respecting the 
Ichthyology of our seas will soon be brought to light, which, but 
for such a publication, would have remained unrecorded, per- 
haps unnoticed. * 

Upon this specimen, Mr. Yarrell observes : The minute size 
of the fish renders it ; I think, extremely probable, that the 
example obtained by Dr. Clarke at Portobello, the one no- 
ticed by the llev. Mr. Low, as found in Orkney, and a third 
specimen taken still farther north, now preserved in the mu- 
seum at Bergeif, and described by Professor N lissom, in his 
Prodromus, will eventually prove to be distinct as a species, from 
the examples found by Dr. Walcott, and Pennant, on our south 
coast, and in the west ; the more so, because 1 learn from the 
Prince of Musignano, who is now in London, that the species of 
the genus Scopelus , or of genera very closely allied, are much 
more numerous than have hitherto been supposed. In a new 
History of the Fishes of the Mediterranean, written by the Prince 
of Musignano, which it is hoped will soon be put to press, no 
less than thirteen species are described, as inhabiting that sea. 
The extensive resources of this gentleman, and his great acquire- 
ments as a naturalist, cannot fail to render this intended publica- 
tion equally interesting and valuable. 4 

• Magazine of Natural History, No. 13. 
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ZOOLOGY OF AFRICA. J 

Dr. Andrew Smith lias lately returned from an expedition, un- 
dertaken to explore the interior of Southern Africa, and that he 
has brought to this country the whole of his collections in Na- 
tural History, which are now publicly exhibited in Loudon. In 
the published catalogue of part of this collection then 1 are the 
names of 62 mammalia, and IW9 birds : there is besides an ex- 
tensive series of drawings, MSS , &c„ with other materials fully 
to illustrate the distiicts travel sed ; and m fmt Iterance of his plan 
Dr. Smith is about to commence printing a work, to be entitled 
44 The Zoology of Southern Africa,”, embellished with highly 
finished plates, executed from the original drawings. On the 
authority of an individual on whose judgment we < an rely, we are 
able to sav that the materials are most valuable, anu the drawings 
full of character and interest. The government has granted 
1,500/. to assist in defraying the expenses of the publication, 
tl in consequence of this,” sn\ s the editor of the Magazine of 
Natural History, 44 an arrangement is being made with the in- 
tended publishers (Smith and Elder, Cornhill), by which the 
public will obtain the work at one-fourth or fifth of the actual 
cost price, the government grant defraying the whole expense of 
engraving the plates."* 


INSECTS INFESTING ROOKS. 

At the British Association, the Uev. T \V. I ! ope read a letter 
from Sir Thomas Phillips on the best method ol destrov mg in- 
sects which infest books and lMSS Sir Thomas found the wood 
of his library attacked In Anobmin striatum, particularly where 
beech had been introduced, and appeared to thmk that this 
insect was much attracted bv the paste employed in binding. 
He recommended as preseivatives against their attacks spirits of 
turpentine and a solution ol corrosive sublimate, and also that 
the latter substance should he mixed with the fiaste. In some 
instances he found the produce of a single impregnated female 
sufficient to destroy a book. Much unimportant discussion fol- 
lowed the reading ot tins letter, regarding the best manner of 
preventing the Coleoptera and their larva* from deploying ob- 
jects of natural history. Turpentine and spirit of tar were re- 
commended ; but Mr. Gray stated (hat the only method pursued 
in the collections of the British Museum was an abundant supply 
of camphor, with attention to keeping the rooms dry, warm, and 
well ventilated. Mr. Macleay stated that it was nmn only 
which fed on the paste* employed in binding books, while it was 
the larva* of the Coleoptera only which pierced the boards and 
leaves, lie also recommended dryness and ventilation. f 


* Magazine of Zoology and Bo 'any, No. 10. 
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VOISONOI S BUG OF PErtSl 

At the BritislnAssociation^Dr. Traill exhibited specimens of the 
Argus Pcrsictis, the poisonous bug of the Miannehof Persia, and 
made some short verbal remarks regarding 1 it. The bite was 
said to create a fever similar to that oi typhus, and it was consi- 
dered fatal to sleep in some of the villages near which it abounded: 
Mr. Macleay considered that the specimens exhibited were not 
true insects, but belonged to the family ol th? Arachnoidea\ and 
that among them there were two genera, Argus and Lvodes. 
He also did not consider the bite so fatal as stated b\ Dr. Traill, 
but thought tlie lnllaminafton might bo produced by the serrated 
rostrum remaining m the puncture; and remaiked that, in the 
island of Culm, there existed another poisonous insect belonging 
to a similar family, which attai ks the horses, producing great 
pain and irritation , but he added, that the horscsjhiis attacked 
were always considered to lie those in hist health and condition. 
Dr. Tiaill persisted in Ins opinion. 

Mr. Hahdny exhibited engiavmgs, (bom the Suites desBvffon) 
of Argus Perxirux and erodes. in illustration of the subject. Mr. 
Macleay remarked, that the term hitv, which was employed 
when describing the wound Inllu ted b\ this ailinnl was improper, 
being produced bv the insertion into the skin of a serrated ros- 
trum, which pioduced great mllammation. lie also remarked 
that the history ol t In*- genus was remaikably curious In Cuba 
oxen were sometimes covcte \ wth them, and when they lead 
sucked their till , the serrated rostrum bleaks off, and (he creature 
makes its wav to the nearest stone, under which it ma\ then lie 
found. When brought borne, thousands of eggs would he found 
issuing from flu* broken rostrum. He, however, did not pretend 
to say that the eggs were not impregnated by the usual canal, 
but that he hadmver s**en them produced m any other way than 
from the opening formed In the abrasme of these parts, which, 
when the animat became so full, seemed to serve the common 
purpose of an intestinal and generative opening. These eggs 
produced a hexapod laiva, tin* \oting form of tin* great division 
Arachnoitltue, of which the Aeari are the types.* 

CHANGES IN (HIST\CKA. 

At the British Association, Mr. Macleav read a communication 
from Captain Dueane of Southampton, on some marine animals. 
In laving this communication before the Section, In* stated, m ex- 
planation of the objects of the paper, that , while Mr. Thompson 
had observed that the craw fish underwent metamorphoses from 
the young to the perfect state, Rathke of Berlin maintained the 
reverse, which would be a remarkable fact \i proved, to find fhat 
a change took place m long-tailed Crustacea, while none had 
* Magazine of Botany and Zoology , No. 10. 
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been observed in the Brachyurine division. He felt inclined to 
support Mr. Thompson’s opinion, considering that gentleman an 
accurate naturalist, and he could scarcely think that one who 
had observed the remarkable fact of the cirrhipeds being loco- 
motive and free in their young state, would now be mistaken. 
The letter about to be read confirmed his views, and showed an 
instance of an individual, who had not previously attended to 
natural history, observing and proving the curious tranformations 
which are puzzling our professed naturalists. Captain Ducane, 
Mayor of Southampton, had his attention lately directed to 
marine animals. He found specimens of what at the time he 
considered the common prawn (palemon serratus) in the ditches 
of a fen where the tide occasionally entered, and the water was 
brackish. These were loaded with eggs, and when put into 
fresh salt water, it was soon afterwards tilled with small diapha- 
nous creature^; very different in form from the parent animals. 
He was not, however, able to keep them more than three days 
alive— the parent only five or six. Drawings of this animal and 
the young were shown to Mr. Macleay, who discovered at once 
that it was not a Palemon , but a species of some allied genus, 
perhaps Crangoyi, and on comparing Captain Ducane’s drawings 
with the ligure of Mr. Thompson, copied from Slabber’s work, 
found them very similar, and almost identical; and this fact he 
considered went very far to prove the confirmation of that gen- 
tleman’s observations. 

Dr. Richardson hinted at the possibility of these young ani- 
mals being parasitical m 'die eggs of the Crangon, but Mr. Mac- 
leay considered it impossible that every egg should contain a 
parasite. Mr. Hope remarked that Zoe had been found parasite 
on Reroe, while Mr. Macleay stated that he had found’the De- 
capod crustacea parasitical in the Gulf stream, but could not 
perceive the smallest ground for believing that the young al- 
luded to in Captain Ducane’s letter could be animals of this 
description. 4 

‘ INSECTS INFESTED WITH PARASITES. 

At the British Association, the Rev. F. W. Hope read some ob- 
servations on the genus Filaria , confining his observations prin- 
cipally to those species which infest insects, and exhibited a 
specimen of Steropus Ethiops , with the parasitic Filaria pro- 
truding. He considered that the first attack was made in the 
larva state, and that in this respect they, to a certain degree, re- 
sembled the Ichneumons, and might among Coleopterous insects, 
assume their part, and be a w ise provision for controlling the 
exuberance of species. All the insects hitherto recorded as in- 
fested with these parasites, live in moist places, some of them are 
entirely aquatic. One species he discovered in a species of 
* Magazine of Botany and Zoology, No. 10. 
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Phryganea, though he had not succeeded in detecting it in their 
larvae ; among the Lepidoptera he had not discovered any. A 
list of forty%pecies of insects, which were infested with Filaria^ 
was laid before the meeting. Rudolphi considered all the spe- 
cies to be identical; but in this assertion Mr. Hope could not 
agree, having detected several among the Coleoptera, while that 
in the Phryganea were distinct from all ; and he considered that 
each species, or at least each genus, possessed a species peculiar 
to it. Several distinct forms even seemed to exist, while the distinc- 
tion between Gordius and Filaria had not yet been sufficiently 
marked, and he wonlc^ now propose that Filaria should be re- 
stricted to the form exhibited by the common Guinea worm 
(F. Medinensis,) and concluded by recommending attention to 
the species Miicfi infested the animals composing our own Fauna. 
Mr. Duncan asked if Mr. Hope had paid sufficient attention to 
the different species to say that they were distinct in each. Mr. 
Hope said he had, and that he considered they would afford the 
means of distinguishing the closely allied animals, and that those 
infesting the higher orders were distinct from the insect para- 
sites. Mr. Macleay considered the paper a most valuable one, 
and thought that each insect contained its peculiar species. He 
could add to the list on the table, and possessed a spider which 
contained a Filaria. In an article in the Bibliotheque IJniver- 
selle, a Filaria is recorded from a specimen of Gryllus. The 
tenacity of life was also alluded to : that belonging to the Gryllus 
had remained dried up for several weeks, and when placed in 
water again revived. Mr. [lope concurred in these observations, 
and stated that he believed the specimen on the table was yet 
alive, having made various contortions since the insect had been 
set up/ 


ON THE DEVELOPMENT OF THE DECAPODES. 

• By H . Rathke f 

A prize question having last year been proposed by the Natural 
HistoTy Society of Haarlem, relating to the developement of the 
ten-footed Crustacea, and more especially the crabs, I am* in- 
duced to offer a few remarks on the subject. 

As is already known to you, 1 formerly endeavouied to prove, in my ac- 
count of the river crab, that this animal, when it leaves the egg, is so far 
perfected m its form, that it has to undergo no farther impoit&nt metamor- 
phosis until it reaches maturity. Some years afterwards, Thompson ad- 
vanced the opinion that the Decapodes living in the sea, as, for examples, 
the crabs and even the lobster, leave the egg in a veiy imperfect state, and 
that they then present a strong resemblance in this respect to the Zoea; 
thus leading to the inference that, if my observations regarding the nver- 

• Magazine of Zoology and Botany, No. 10. 

f From “ Muller’s Archiv tiir Anatomic, Physiologic, und Wissen- 
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crab were correct, the latter would present a great anomaly among the 
Decapodes. In consequence of this, the Haarlem Society, much to the 
satisfaction of all those who have taken an interest in the ^ history of the 
developement of animals, have been induced to offer a prize for the best 
account of the circumstances relating to developement which are presented 
by crabs after their departure from the egg. In this state of matters, I 
wish to say a few words, which may assist in an examination of Thomp- 
son's view, and perhaps also furnish hints as to the points that more espe- 
cially demand attention iA the determination of the question. 

About three years ago, during my residence, for a spring and a summer, 
on the shores of the Black Sea, I examined the developement of about 
fourteen species of Crustacea belonging to very different oiders ; and among 
others the Euphia spinifrons, a new species of Palaemon, and a new spe- 
cies of Crangon. During the present year, 1 continued my investigations 
at Dantzic by examining the Palaemon squilla. I hope to be able in a 
few weeks to present to the public the woik in which an account is given 
of all my observe tions. 1 found, m regaid to all the above-mentioned 
Decapodes , that, at the last period of their uterine life, they possessed just 
as many tentaculae — parts of the dentury apparatus — and bones, as the old 
individuals ot the same species ; further, that all these organs present 
the same relative positions, at least in regard to their attachment; and 
that all these have the same combination and similar iorrns as in the old 
individuals. It is only the proportions which, in those parts present not 
inconsiderable differences in the more advanced embrjo and the old indi- 
vidual. Thus, for example, in the Eriphia spinifrons, when it is about 
to leave the egg, the antennae are in proportion longer, but the claws 
shorter and much more slender, than when the animal is grown. Also 
the tail and the eyes, considered as a whole, are formed long before these 
Crustacea leave the egg, and pre similar to the same organs in the fully 
grown animal— differing only in their proportions. The eyes are in pro- 
portion much larger, especially in the Eriphia, in which, during the last 
half of its uterine life, they attain an enormous size ; but, ol the two 
principal parts which can be distinguished in them, it is the outer half or 
the real eye that is particularly remarkable for its size ; as to the tail, it 
consists, in the more advanced embryo, of just as many segments as in 
the grown animal, and is provided with a fan, not only in the species 
mentioned as having long tails, but even in the Eriphia. I cannot dis- 
tinctly state the number of parts composing the fans of the Eriphia ; but 
in the embryo of the Palasmon squilla the fan consists of five leaf-like 
portions. With regard to the relations of the dimensions, it appears, as 
Cnvolini formerly remarked of another crub, that the tail of the more 
advanced embryo, of the Eriphia spinifrons, is much longer than in the 
grown animal, but still very small, and nearly equally broad, and similarly 
formed, as in the long-tailed Decapodes. In the more advanced embryo 
of thePalaemon and Crangon, on the contrary, the tail is comparatively 
not so thick and fleshy as in the full grown crab of the same species, but 
still in other respects it is similar. The shield also which, in the full 
grown individuals, covers the head and the thorax, already exists in the 
more advanced embryo, and forms on each side a projection which pro- 
bably covers the gills. I have not, so far as J remember, distinctly seen 
gills in any embryo of the animals in question — probably, because these 
organs are extremely minute. 

Of the internal parts, I have found a heart quite similar to that of the 
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full gr,own animal in the more advanced embryo of the above-mentioned 
Crustacea ; but a liver, a ganglionic chain, and an intestinal canal, I 
have seen dis^nctly, only ir^the embryo ol the Palmmon sqiulln, tor it is 
only this embryo that can be extracted uninjured Irom the egg ; but still, 
on account oi their small size, 1 have not been able to examine the parts 
satisfactorily . 

From th is description, which, however, is merely to he considered. as 
a rough sketch, you may be able to judge tor jourselt it the Dccapodes 
inhabiting the sea, actually leave the egg in s<^ extremely imperfect a 
condition as has been represented by Thompson. 1 do not wish to 
speak of the internal organs, for of their developernent I know too little; 
but as to what concerns the external organs, I must confess that, in mjr 
opinion, an Eriphia or a Prtlmmon leaves the egg in a condition not much 
less impertect — th.it is, in relation to its parents — than a bird. For such 
a crust. iceous^umn.il has, with the exception ot the male parts ot gene- 
ration, just as many external organs ; and these organs, considered se- 
parately, are composed ol just as many essential portions, and occur as a 
whole, and, in -their separate parts, in the same relaftve position as in 
the old individual. The form also of each part is ol such p (lesci iption, 
that in it we can recognise distinctly enough a certain portion ot the per- 
fect animal. Probably, however, there is no animal tormed in*an egg, 
whose individual externully observable organs, when it leaves the egg, 
present collectively and separately the same proportions, as they possess 
m their matured condition. 

Slight, or only moderately great deviations in the proportions of the 
separate external organs, like those, (excluding the eyes,) occurring in 
the newly born Dccapodes , can afford no grounds tor our lormmg such 
an opinion regarding them as that expressed by Thompson. In pertect 
specimens ot the Antaeus Leptodactylus, the tentaculaj of the male in 
proportion to the body are at j^east twice as great as in the female, with- 
out our concluding that the female is much less periect than the male. 
How completely dilferenf, on the other hand, are the relations ot muny 
lower crfistacea in tl\eir pertect and in their impertect condition ! All 
the Isopodes , with whose developernent I am acquainted, come into the 
world with fewer bones than they exhibit in their state of maturity — the 
Bopyrus squillerum has three pair less; the Cyclopes have no bones when 
they come out of the egg, and some parts of the dentary apparatus are 
also wanting ; the Lepas and Bahtni resemble their parents just as little 
as the Cyclopes do when they come out ol the egg. These are animals 
which "we can say with justice and reason enter the world in an extrerqely 
imperfect condition ; but, as to the Dccapodes , so far as I have examined 
their developernent, I must deny such an assertion, and of them i can 
say nothing less than at the end ot their existence in the egg they have 
exactly the same aspect, and are as fully developed, as the full grown 
individuals. No physiologist would make a similar assertion regarding a 
newly horn bird or quadruped. 

We certainly remark a considerable difference between the animal 
when it leaves the egg and an old individual, in reference to the form of 
the whole body ; but this arises Irom the circumstance of the young one 
carrying away a considerable quantity of yolk irom the egg. The yolk 
fills up a large, perhaps the largest, portion of the cavities of the body. 
Hence the greater breadth of the thorax in the matured embryo of the 
Palieraon and the Crungon ; hence the greater thickness of that part of 
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ARCANA OF SCIENCE. 


220 

the body in the matured embryo, not merely of the Crustacea, but also 
of the Eriphia ; hence also the circumstance, that in all of them the 
middle portion of the shield, in proportion to the lateral potions, is very 
much larger, and relatively also much thinner, than alterwnrds when the 
creature attains its full maturity. But birds also take with them from 
the egg a portion ot the yolk, and many of them after creeping out have 
still a very large belly, yet nevertheless no one would assert that birds 
come into the world in a very imperfect condition. 

The stomach and the' liver may perhaps be but little developed when 
the crab leaves the egg, and the organs of generation may perhaps be 
entirely wanting ; but I cannot believe that Thompf'On lounded his as- 
sertion on these organs ; for I have seen specimens of five or six species 
of crabs which carried eggs ; but none of the eggs, so lar as I remem- 
ber, were larger than poppy seed*. In newly born joung ones of these 
animals, it would, thereiore, have been a difficult task to investigate the 
relations of the internal organs mentioned above, and which were partly 
covered with yollf. 

In conclusion, I must remark, that I have not been able to procure a 
sight ot the original paper by Thompson ; and that J have only seen the 
abstractiOf its more important contents which was published in the Isis. 
Perhaps, therefore, much of what I have stated in this letter is not ap- 
plicable to the memoir in question ; and it may perchance turn out, that, 
like Don Quixote, I have been fighting against a windmill.* 


EUCHYTRAEUS. 

The following is a description of Euchytrseus, a new genus 
of Annelida, discovered by Dr. Henle of Berlin. These animals 
are found in situations similar to the common earthworm, gene- 
rally rolled together in pellets of damp soil, amongst which they 
are not easily seen until they have been detached by dissolving 
it in water. They are found in the greatest numbers in the inside 
of flower pots, on account of which the generic name Euchy- 
traeus, (from a vase,) has been bestowed upon them. 

They will live about fourteen days immersed in water. In length 
they vary from two to six lines. The head is pointed and conical 
and the tail truncated. The body is formed of a series of rings, 
each being barrel-shaped, or swelling out in the centre. The 
fifth or sixth nearest the head is proportionally longer than the 
rest The number of rings varies greatly in individuals of diffe- 
rent lengths. In twelve specimens, they ranged between nine- 
teen and sixty-one. They are covered externally by an epider- 
mis, beneath which isa muscular skin formed of longitudinal and 
transverse filaments. The organs of generation are always si- 
tuate between the eleventh and twelfth rings, from which it is 
inferred that the growth of the animal takes place either by the 
addition of new rings, or by the subdivision of those already 
existing beyond the twelfth. Only one species belonging to this 
genus has hitherto been discovered, and from its colour the name 
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Euchytrmus albidns has been chosen for it. Like the common 
earth-worm it moves by means of minute bristles, four groups of 
which are Cached to esfch ring, viz. two on the bell) and one 
on each side. The average number of bristles on each side is 
three; in the earthworm the average is two, and several other 
points of difference occur between them. In Euchytraeus they 
are straight and pointed, and they sometimes seem to be attached 
to each other by a membrane resembling the web of a swimming 
bird. They take their rise in the inner muscular skin before- 
mentioned. In. the systematic arrangement of the Annelidse, 
Euchy trams occupies a,place next to Lumbricus, from the simi- 
larity of its form, its organs of locomotion, and its internal 
structure. Lumbricus rivalis , described by Fabricius in the 
Fauna Greet) I. p. 278, seems to approach the nearest to it; but 
his description is somewhat vague. 4 


THE EUROPEAN BISON.— GEOGRAPHICAL .DISTRIBUTION OP ANIMALS. 

At a meeting of the Imperial Academy of Sciences at Peters- 
burg in autumn last, M. Baer read some observations upon the 
above named animal, which were suggested by the reception of 
a skin, which had been sent to the Academy by General llosen 
from the Caucasus. This animal, which is known by the name 
of Aurochs in France and Germany, and by that of Zoubre in 
Russia, and which Cuvier has shown to be the same as the 
Bison of the ancients, the fVuent in Germany, was, in remote 
periods, spread over nearly 7 the whole of Europe. Many names 
of places, as IVisantensteg and others, are a memorial of it in 
Swabia. Its chase is sung in the Nibelungenlied. At the time, 
however, of the revival of letters it was no longer known in 
Germany* It maintained itself for a longer time in Prussia, 
and in different parts of Poland, where it was seen and drawn 
by Herberstayi. The last that was killed in Prussia was in the 
year 1755. The younger Forster tells us that in his time it was 
found in Poland only, in the great forest of Bialowicza, from 
which it would have been extirpated by this tune but for the care 
with which the Russian Government watches over its preserva- 
tion. This for a considerable time has been regarded as the only 
locality where the Bison was to be found. It is therefore an in- 
teresting piece of intelligence to the student of zoology to be 
informed of its presence in the Caucasus/ where are stiff to be 
met with the royal tiger and the panther. M. Baer has instituted 
a minute comparison between the portions lately transmitted 
from the Caucasus, and the specimen already in possession of 
the Academy, and which had been brought from the above 
named forest of Bialowicza, and has found that in the former 

• Magazine of Zoology and Botany, No. 11. 
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the horns are sensibly more slender and shorter, and that the 
distance which separates them or the breadth of the forehead is 
less. At the same time he conceives that these differences pro- 
ceed only from the difference in sex, the Caucasian individual 
being a female. The colour of the hair is moreover not so deep, 
and is mixed with grey ; it is also shorter in all the anterior por- 
tions of the body, and is curled only on the forehead, and on a 
part of the neck ; but* M. Baer still explains these differences as 
arising from age, the season of the 3 ear, &c. The hoofs and 
the ergats — those short horny stubs placed behind and below 
the posterns — are much shorter than in the Polish animal, which 
is probably connected with its mountainous habitat, 't here are 
no other differences between these two bisons, so far at least as 
can be judged from their skins, except a slight difference in the 
curve of the horns, and the presence of a dark coloured streak 
which runs along the back of the one, and is not present in the 
other. These differences, it will be perceived, are quite insuffi- 
cient to, enable us to conclude whether the wild bull of the Cau- 
casus is to be regarded a distinct species from that o( Lithuania, 
and it is only by the examination of the skeleton that this can be 
determined. It is now several years since notice was given of a 
wild bull named The Gaovr, B. Gaums , in the interior of India, 
between the coast of Coromandel and the bay of Calcutta. The 
existence of a zoubre or bison in the Caucasus has led M. Baer 
to infer that this bull is also a bison, the incomplete description 
which has been published corresponding with sufficient accuracy 
with what is known of the Caucasian animal. M. Baer also con- 
ceives it very probable that the same animal is found on the 
other side of the Ganges. He grounds this supposition upon 
the recital of Captain Low, in the Journal of the Asiatic Society 
of London. Finally, and moreover, he does not doubt that it 
now sojourns in the central parts of Asia, and extends even to- 
wards its eastern portion. In fact lie agrees wijli Schmidt in 
thinking that the Mongolian writings allude to this animal, where 
they mention a wild bull which frequents the environs of the 
lake Rokkonoor, and also the Chinese province of Khansi ; 
which is distinguished from the Yak y Bos Grunniens , and which 
the Mongolian dictionaries thus describe. “It resembles a 
common ox ; the anterior portion of its body is high, the poste- 
rior sloping and narrow ; its coat is of a deep slate colour, or 
deep brown or blackish.” The zoubre or bison, then, he re- 
marks in concluding, is still at the present time dispersed into 
several herds and tribes, widely separated from each other. In 
the forest of Bialowicza it has for its companion the wolverene, 
Ursus Gulo Lin., and on the coast of Teriasserim the elephant 
and the rhinoceros, if now we recur to the notion of Pallas, 
who, struck with the similarity jf the bison of America and, the 
aurochs of Europe, and considering and imagining that this latter 
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animal was not to be found in Asia, affirmed that the European 
animal had travelled from the West, we shall be led to conclude 
that there ai|», good grounds for questioning this opinion. 

As bearing on these changes of the habitat of this urus, M. 
Baer makes some reflections upon the variations which the geo- 
graphic distribution of animals undergo, which may be inserted 
here. Some animals, he remarks, travel with a particular vege- 
tation, and others along with man ; some have been presented 
to Europe from America, and others have*passed over from the 
old world to the new. Amongst the Mammalia it is always the 
smallest, belonging to the Glires, and the Insectivora, which 
most prevail. The very smallest of the mammalia, the pigmy 
shrew-mouse, Sorcx piemans of Pallas, which was never before 
seen in Germany, has within these few years been discovered in 
Silesia and in Mecklenburg. Many species of mice and rats are 
continually advancing from Asia into Europe. At the present 
time the black-rat, (Mus Hattus,) is no longer tlie common rat, 
but another stranger species, so new that Linnaeus Was not ac- 
quainted with it, and the epoch of whose arrival at AsUakan is 
ascribed by Pallas to the year 1727, has effected the disappear- 
ance of the former wherever commerce is established. This 
visitor is the Surmvlot of Bufl'on, the IVunderatte of the Ger- 
mans, the Mus decvmanus of Pallas. It has been transported in 
our day by the Nadejda to Karntschatka ; in fact, it might be 
adopted as the appropriate ensign of commerce, and we might 
safely say that a place without the brown rat is a place destitute 
of commerce. On the contrary, the larger animals always 
retire, and finally bccoim* extinct, a proof that the issue of the 
contest between man, and any animal, whatever be his strength 
and courage, is always in favour of the lord of creation. It is 
thus that the lion, which, according to Herodotus and Aristotle, 
still existed in their times in Macedonia, after having for a long 
time occupied Asia-Minor and Syria, is now-a-days repelled 
from the frontiers of Persia and India, into some desert portions 
of Arabia, and is dominant solely in Africa. So, too, the cro- 
codile no longer exists in Lower Egypt; and the hippopotamus 
and cameleopard, and other colossal animals, have retreated into 
the interior of Africa. But there are likewise species of animals 
which have been completely extirpated even within the period 
of historic records. Thus the urus of the ancients, which, in the 
time of Casssr, was common in Germany, no longer existed 
there in the sixteenth century. And the sea-cow of the Kamts- 
chatka seas has still a shorter history. In fact it was only to- 
wards the commencement of the eighteenth century that it was 
observed and known. Steller gave a detailed description in the 
year 1743 and in the year 1768, that is to say, in twenty-five 
years, after the last individual appears to have been destroyed.* 


* Jameson's Journal, No. 46. 
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ON THE snake-like proteus. (Proteus anguinus Lam.) 

By a Correspondent of the Magazine of Natural History . 
Cuvier, in his first edition ( 1 817) of the Animal Kingdom, placed 
the genus Proteus among the frog-like animals “ Jes Batraciens,” 
which constitute the fourth order of his third class of Vertebrata, 
Reptiles. 

1, however, consider that this arrangement is liable to many 
objections, not only ir» the application of the term reptile to this 
animal, but also for other reasons, which I need not here detail 
at length. 1 propose classing it in a fourth division of Verte- 
brata, under the old Linnaean name Amphibia, instead of refer- 
ring it to that of the Reptilia Cuv . ; thus : — 

Vertebrata. — Class IV, Amphibia. 

Order Maneniibrnnchia Mi hi. Branchiae permanent. 

Family Proteida: Mihi. Genus Proteus Laurenti . 

Before I give Sny account of my own observations on this re- 
markable animal, which may be properly termed, f< branchip- 
neumonhn, (i. e., gill-lunged,breathingboth by gills and lungs,) I 
will add the following accurate description, which the same illus- 
trious anatomist has given at p. 102 of the Regnc Animal , and 
which I have translated as follows: — 

“ This genus is formed, at present, by only a single species, 
the Proteus angmnus Laur., or Siren anguina Schn. The ani- 
mal is more than a foot in length, about equal to a finger in thick- 
ness, having its tail compressed vertically, with four little legs, 
of which the fore feet have three, and the hinder only two, toes. 
Besides internal lungs, it hears, like the larvae or>oung of the 
salamander (Salamandra Brong.) } three branchiae, or gills, upon 
each of its sides, in the form of tufs, which it evidently retains 
during the whole of its life. The cartilaginous arcs, and the mem- 
branous lid, are also the same as in those larvae. Its muzzle is 
elongate and flattened; both jaws furnished with teeth ; its tongue 
is capable of being a little moved, and is loose in the fore part. 
The eye is excessively small, and nearly hidden by the skin, as 
is the case with the mole-rat ; (Mus typhlus ;) its ear is likewise 
covered by the skin, like that of the salamander. The skin is 
smooth, and nearly white. It is only to be found in the subter- 
raneous waters which communicate with some of the lakes in 
Carniola. The skeleton of the Proteus resembles that of the sala- 
mander, with the exception of its having a good many more ver- 
tebrae, but fewer rudithents of ribs. Its bony head, indeed, is 
altogether different in its general conformation from that of the 
Salamandridae.” 

Next, the characters T will briefly state somewhat thus: — 

Proteida Mihi. Body much lengthened, with a tail. Legs four; for® 
feet having three toes, hind feet only two. 

Proteus. Tail compressed vertically. Both jaws with teeth. Eyes ex* 
tremely minute, scarcely visible*. 
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descriptions ; their comparative size, their colour, their habitat, their 
zoological characters, as far as they were reported, and, in the case of 
the Koba , even the name, were identical ; and it therefore gave him pe- 
culiar satisfaction to be able to congratulate the Society on the possession 
of two ot the rarest and most interesting Antelopes ever brought toge- 
ther. He observed, in conclusion, that the female of the Kob had been 
observed by him six or eight months ago in the Surrey Zoological Gar- 
dens, but that he had only recognised its identity with Button’s aniina. 
on the arrival ot the fine male specimen at present belonging to the Society. 

VULTURES. 

Nov. 8.— A letter, addressed to the Secretary, by Robert Mackay, Esq., 
the British Vice-Consul at •Maracaibo, and a Correj-ponding Member of 
the Society, was read, describing the habits ot a J'ultnrc ( Tnltur Papa, 
Linn.) forwarded (o the Society for the Menagerie, but which had un- 
fortunately died during the voyage. 

After noticing the peculiar habit attributed to these birds, (which fre- 
quently congregate to the number of three hundred,) ofcpaying deference 
to an individual differing Irom the rest in plumage, and to which the in- 
habitants of Maracaibo give the title of king, Mr. Mackay proceeds to 
state : — • 

“ These birds, in their flights, ascend to such a height as to be lost 
sight of, and, from their elevation, discover objects ot prey. 

11 1 hey reside in the savannas of a warm and dry temperature ; nnd 
their travels do not extend be)ond five or six leagues ol the place where 
they have been bred. 

4< They lay their eggs, nnd hatch their joung, in the small concavities 
of mountains. 

“ At a distance from towns, villages, and frequented roads, they gene- 
rally assemble m large numbers; but m the immediate vicinity of such 
situations the king never deigns to associate with his vassals.” 

. ELECTRIC RAY. 

Nov. 22. — A communication from Mr. Harvey, of Teignmouth, in 
Devonshire, was read, which referred to a specimen of the Electric Ray 
then on the table. The fish was caught in a trawl-net, near Teignmouth, 
and was presented to the Society by Mr. Harvey. When taken, part of 
a specimen ol the small spotted Dof'-psh was hanging irom Us mouth. 
The fishermen handle the Electric Ray while it is alive without being at 
all affected by it, always taking care to lay hold ot the tail. 

L4RGE CARP. 

Mr. Yarrell exhibited a very large Carp taken by a net in a piece of 
water called the Mere, near Payne's Hill, in Surrey. The length of the 
specimen was 30 inches, the girth ol the body at the commencement of 
tne dorsal fin 24 inches ; the weight, 22 pounds. The fish belonged to 
Edward Jesse, Esq., author of the “ Gleanings in Natural History , '* 
by whose permission it was exhibited. Mr. Yarrell observed, that ho 
could find no record of any Carp so large having belore been taken in this 
country. 

GERBOAS AND GERBILLAS. 

December, 13, 1836, — M. F. Cuvier's paper on the Gerboas and Ger - 
Lilias was read. 
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M. Cuvier commences this memoir with observing that his attention 
has been particularly directed to the Rodentm , with a view of arriving at 
a natural classification of the numerous species composn^ that order, 
among which considerable confusion had hitherto prevailed, particularly 
in the genera Dipus and Gerbillus , the relations of which to other allied 
groups have been but very imperlectly understood by previous writers. 

.The species included in the genus Dipus have been formed by M. 
Lichtenstein into three divisions, which are distinguished by the absence 
and number of rudimentary toes upon the hind feet. In the first section 
are placed those with three toes, all perfectly formed ; in the second, 
those with four, on# 1 of which is rudimentary ; and in the third, those 
with five, two of these being rudimentary. M. Cuvier states that he is 
unacquainted with the second division ot M. Lichtenstein, but in the ex- 
amination of the species belonging to the first, in addition to the absence 
of rudimentary toes, he finds they are also distinguished from those of 
the third by the form ol the teeth, and the osteological characters ot the 
head. These points ot difference he considers ol sufficient importance to 
justify his making a distinct genus for the (Jerboas with five toes, adopting 
the name Alluctuga, given by Pallas to a species, as the common generic 
appellation. 

** We'know,” observes M. Cuvier, “that the three principal toes of 
the AUactagas , as well as the three only toes of the Gerboas , are articu- 
lated to a single metatarsal bone, and that the two rudimentary toes of 
the first genus have each their metatarsal bone ; whence it results that 
the penultimate segment ot the loot is composed of three bones in the 
Allactagas , and of one only in the Gerboas. The incisors of the Allac - 
tagus are simple, whilst those in the upper-jaw of the Gerboas are divided 
longitudinally by a furrow. The molars ol the latter genus are compli- 
cated in form, and but little resemble those ot the former. They are tour 
in number in the upper-jaw, «nd three in the lower, but the first in the 
upper is a small rudimentary tooth, wdiich probably disappears in aged 
individuals.” 

The structure of the grinding teeth is then described in detail, and 
illustrated by drawings which accompanied the paper. 

“ The general structure of the head ot the Allactagas and Gerboas is 
evidently the same, and is characterized by the large size of the cranium , 
the shortness ot the muzzle, and above all by the magnitude of the su- 
borbital foramina . The cranium of the Gerboa is distinguished by its 
great breadth posteriorly, resulting from the enormous developement of 
the tympanic bone, which extends beyond the occipital posteriorly and 
laterally as far as the zygomatic arch, which is by no means the casein 
the Allactagas , where all the osseous parts of the ear are of moderate 
dimensions. Another differential character between the tw'o genera, is 
presented by the maxillary arch, which circumscribes externally the su- 
borbital foramina, and which, in the Allactagas^ may he said to be linear, 
and presenting a very limited surlace tor the attachment of muscles. 
Lastly, we may note a difference in the relative developement of thejaws, 
the lower being comparatively much shorter in the Allactagas than in the 
Gerboas .” 

The author then proceeds to describe a new species of AUactaga, a 
native of Barbary, lor which he proposes the name of A . arundinis. 
Its length from the origin ot the tail to the end of the muzzle, 5 inches ; 
length of the tail, 5 inches and 2*or 3 lines ; of the ears, 1 inch ; length 
of the tarsi from the heel to the extremity of the toes, 22 lines. All the 
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upper* parts of the body are of a beautiful greyish yellow, with yellowish 
sides and tail of the same colour, terminated by a tult of a blackish 
brown at its oijigin, and white at the extremity. The sides of the cheek, 
the ventral surface of the body, and the internal limbs are white ; large 
brown moustaches adorn the sides ol the muzzle. The incisors are white 
and entire, the ears almost naked. 

M. Cuvier next proceeds to consider the characters and affinities of tjie 
genera Gcrfnllus and Meriones , and enters into a critical 'examination of 
all the species referred to that group. To these lie adds another species, 
the habits of which he details, and describes at length under the name 
of G. Burtoni. The species which he thus includes are, 1st, G. Egypti* 
ucus, syn. Dipus Gertnllus, Meriones quadnmnculatus , Ehrenberg; 
2nd, Gerbdlus pyramtdnm , syn. Dipits pyramuUtm Geoff. Meriones ru * 
bustus Rupp ; 3rd, G. pygargus, sjn. Meriones Gcrbiltus , Rupp; 4th, 
G. Nidicus, Dipus Ntdtcus, Hardivicke ; 5th, G. Africanus , syn. 
Meriones Sc/degelti Smut/., G.Afra Gray; 6 th, G brnn-caudatus ; 7 th, 
G.Otarm’y Pth, G. Burtoni . The author enters into detailed descrip- 
tions of each oT these species Irom original specin#ns. M. Cuvier 
lastly considers the affinities ol the Gerbillus and Allactagas to the Ger - 
boas, and concludes that the Gerlnllas ha\e a much nearer affinity to the 
Mur idee, * 


PHOSPHORESCENCE OP THE OCEVN. 

January 10, 1837. — A paper was read, entitbll “Observations on the 
Phosphorescence of the Ocean, made during a voyage horn England to 
Sydney, N.S. Wales.” By George Bennett, Esq., F.L.S., Corresp. 
Member of the Society. 

The author commences this paper with adverting to the very slight 
progress which naturalists have made in their attempts to elucidute the 
history of the phenomena connected with the phosphorescence of the 
ocean, and notices some of the imaginary advantages which former ob- 
servers have attributed to its presence; among others that of its indicat- 
ing to mariners the .existence of shoals and soundings, a circumstance 
which his own experience has not enabled him to confirm. Me then pro- 
ceeds to remark, that the sea, when phosphorescent, exhibits twodistinct 
kinds of luminosity, one m which its surlace appears studded with scin- 
tillations of the •most vivid description, more particularly apparent as the 
waves are broken by the violence of the wind or by the passage of the 
ship tJirout>h them, as though they were electric sparks produced by the 
collision, and which scintillations he considers are probably influenced, in 
some measure, by an electric condition of the atmosphere, as at those 
particular times the) were observed to be much more vivid and incessant 
than at others. The other kind of luminosity spoken of has more the 
appearance of sheets or trams of whitish or greenish light, often suffi- 
ciently brilliant to illuminate the vessel as it passes through, being pro- 
duced by various species of Salpa , Beroe , and other Molluscs, while in 
the former case the scintillations, which adhere in myriads to the towing 
net when drawn out ol the water, probably originate in animalcules so 
minute that the only indication of their presence is the light which they 
emit. 

The author remarks that “the luminosity of the ocean is often seen 
with greater constancy and brilliancy ol effect between the latitudes 3° 
and 4° north and 3° or 4° south of the equator, than at any other part of 
the tropical regions. This circumstunce, which I have observed myself, 
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if found to be borne out by repeated observations, may be occasionetj by 
the eddies arising from currents, for it is a curious fact worth noticing, 
that where currents are known to exist, the luminosity of the ocean has 
been observed to assume a higher degree of brilliancy. 'Now the Wes- 
terly current is supposed to run between those parallels of latitude irom 
20° or 22° we*t longitudes towurds the Brazilian const perpetually, and 
it is not improbable that nearly at the termination of the north-east trade 
wind a current joins with a similar current carried by the south-east trade 
wind ; both uniting informing the westerly current may thus cause a 
greater assemblage of the various tropical molluscs and crustaceous ani- 
mals, a number o( which possessing luminous properties may impart by 
their presence a higher degree of phosphore.-cence in that particular 
portion of the ocean than is observed in other situations except from si- 
milar causes. That the diffusion of the phosphoric light possessed by 
these molluscs does not solelj depend on the creatures being dihturbed, 
(such as the passage of the ship through the water, or other somewhat 
similar causes,) is evident, as a luminous mass may frequently be ob- 
served to gradually diffuse its brilliant light, at some distance from the 
ship, without any apparent disturbance; and often during calm nights a 
similar glow of light is diffused over the water, without there being any 
collision of the waves to bring it forth ; and if a light breeze springs up 
during the same night, the passage of the vessel leuves no brilliant trace 
in its wake, although the same spontaneous diffusion of light is observed 
in the water at some distance to be repeated as before ; the phosphoric 
light being confined apparently solely to the occasional group** oi mol- 
luscs, which when we succeeded in capturing them in the towing net, 
re&embled for the most part pieces of crystal cut into various lantastic 
forms, round, oval, hexagonal, heptagonal, &c. From the bodies of 
these a faint or a bright light, (according to the greater or less duration 
of time the animal may have-been removed from the water, that is, we 
may say, by the intensity of its light we can judge of its healthy or vigo- 
rous state,) wmuld be seen to issue in minute dots from various parts; 
and on the examination ol both large and small specimens, the large 
with the naked eye and the small under a powerful ien>, 1 could not de- 
tect any one peculiar secreting organ for this luminous excretion. 

“It has olten occurred during the vojage that the ocean became sud- 
denly brilliantly luminous, and at other tunes merely a^constant succes- 
sion of scintillations were viable. Again, it was remarked that no lumi- 
nosity of the ocean was visible except what proceeded irom the wake of 
the ship, and other parU of ihe ocean exhibiting no phosphorescence. 

“'On the 15th of April, 1835, in lat. h° 45' north, and longitude 21° 
02' west, during the day large quantities of a beautiful pink Medusa 
were taken in the towing net, which species J was previously aware pos- 
sessed luminous powers, and us expected, at night the ocean was brilli- 
antly luminous, which luminosity continued till about 8 p.m., after which 
time it had almost total'. y disappeared. During the time the phospho- 
rescence was visible, the Medusa before mentioned was captured in large 
numbers, but on the disappearance of the luminosity no more were 
caught, evidently showing that the phosphorescence of the sea this even- 
ing was occasioned by their presence. I have frequently remarked that 
when the ocean appears brilliantly luminous, besides the animals pro- 
ducing the phosphorescence, several crustaceous animals and a number 
of small fish are usually taken ir^ large quantities : thtf presence of* these 
may proceed from their being attracted by the phosphoric light. Some* 
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times during henvy rains within the tropics the sea would become sud- 
denly luminous, as rapidly passing off again, and the effect ot the sud- 
den transition was exceedingly splendid to the beholders. During its 
continuance luminous species of Salpa , Beroe , Pyroswiia, and other mol- 
lusc« were captured in the towing net if the weather admitted ot its being 
placed overboard.” 

On placing some of these luminous Medusa in a bucket of water, Mr. 
Bennett observed that the phosphoric light is not emitted from any one 
particular part of the animal, but commences at tlifterent points, gradu- 
ally extending over the whole body, sometimes suddenly disappearing, and 
at others slowly dyjng away. Upon squeezing the animal the hands be- 
came covered with a profusion ot theluminous secretion, which could be 
communicated irom one object to another. In conclusion several addi- 
tional instances are related, occurring in different latitudes, ot the beau- 
tiful and var^d appearances presented by the phenomena of marine 
phosphorescence. 


YOUNG FEMALE ORANG-OUTAN. • 

The collection of the Zoological Society has been enriched by the ac- 
quisition ot a young living Orang Outan : it is a female, and its age is 
supposed to be between three and lour years, the state of the dentition 
being taken as a criterion, combined with its stature and the condition of 
the bone'* ot the skull. Its height from the top of the head to the heel 
is two leet two inches. Of the rapidity or slowness ot the growth of 
the Orang, and of the natural duration of its life little or nothing is 
known. 

As there is some doubt with respect to the exact locality whence the 
young Orang at the Gardens of the Zoological Society was originally 
brought, a degree of difficulty exists as to which of the species it is re- 
ferable, — lor the Simla Mony, (see page ^31,) is known only from its 
skull, upon the difference between which, and the skull both ot the great 
Bornean and the Sumatran Orangs, the species is tourided. If Borneo 
be the native locality ot the animal in question, it may possibly be the 
young of the great Bornean Orang, the temale of which is destitute of 
callosities on the cheeks, these being peculiar to the male and only ac- 
quired by him at an adult period. Ol the external characters of the 
Si mi a Morio we*have no information, it is therelore hazardous to say po- 
sitively that the young Orung is not of this species ; but were we to 
hazard a conjecture, we should incline to the idea of its being the young 
of the* Sumatran ; like all the females of that species yet examine^), it 
wants the nail on the thumb of the hinder-hands ; and in the rufous 
colour, the texture and general character ol the hair, the similarity is also 
carried on. We may here observe, however, that many of the best con- 
tinental naturalists do not consider that three distinct species are really 
established. . 

At a first glance, the young Orang in question reminds us of the Chim- 
panzee the death of wKich occurred in April, 1836, but a more attentive in- 
spection leads us to perceive many differences, both as regards external cha- 
racters, and even nabits. In the Chimpanzee the arms, though long, 
were far shorter than in this animal, and the thumb of the hinder-feet 
was far more developed, and furnished with a nail. The hands both of 
the fore and hind limbs are much longer and narrower in the Orang than 
in the Chimpanzee. In the latter the back of the fore- hands was naked 
to the wrist, — in the Orang the back of the hands is covered .with hair ; 
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in both the hair oJ the fore-arm" is reverted to the elbow. The hinder- 
limbs were better developed in the Chimpanzee than they are in the 
Orang, and their action was more firm and steady, — in the Orang the ab- 
sence of the Ugamentum teres, or binding ligament ot the ip-joint, while 
allowing the utmost freedom of motion to the limbs, tends to render them 
less fitted to serve as organs of support or progression on the ground. Jn 
the Chimpanzee the ears were large and spreading out from the head ; 
in the Orang they are small and close. In the former the hair of the 
head radiated from a Ct ntre, and the forehead was low and flat ; in the 
latter, the hair of the head is all directed forwards, there being no centre 
of rudiation ; the forehead is large and convex, with n slight perpendicu- 
lar elevated line indicating the suture ot the two frontal bones. In both 
animals the lips are capable of extraordinary protrusion, but the chin was 
larger m the Chimpanzee and more prominent — the cheeks still more 
wrinkled, and the muzzle furnished with thinly scattered white hair", 
giving a grotesque picture of age in contrast with the playlul habits ol a 
child. In the Orang, the chin retreats at once Irom the protruding lips, 
and no white haiHs are scattered around the muzzle. In the voice of the 
two aninals as wide a difference as possible exists. The Chimpanzee was 
capable of uttering deep guttural sounds ot considerable power, as well as 
louder cries ; but the voice ol the Orang when diseased or disappointed, 
is a ieeble plaintive whine or low scream, and it is only at such times that 
it is exerted. 

If the ground be no'v the true place for the Chimpanzee, still less is 
it adapted as a station for the Orang to occupy. All who have had oppor- 
tunities ol observing the Orang on the ground record its slow and vacil- 
lating mode ot progression ; a motion dependent rather on the arms, 
which from their length act as crutches supporting the body between 
them, than upon the hinder limbs which are ill calculated lor such ser- 
vice. When left entirely to Hselt on the floor, the little inmate ol the 
Zoological Gardens, il incited to walk, supports its weight on its arms, 
applying the bent knuckles to the ground ; and so long are the arm*, that 
it stoops lar less in this attCmle than did the Chimuanzee,- indeed it is 
very nearly erect ; the hinder limbs are at the same time bowed out- 
wards, and the outer side lather than the sole of the foot is placed upon 
the floor. Thus supported, it waddles along, the movements ol its hinder 
limbs reminding us ol those of a rickety child ju^t able to walk alone : it 
is plain that the arms have the most to do in this exercise; olten indeed, 
and that the more especially when it wishes to move quickl) (as when fol- 
lowing its keeper), it fairly swings the body forwards between the arms, 
as if impatient of the hobbling gait to which the structure ol its lower 
limbs restricts it. That its lower limbs however, with slight assistance, 
are not incapable of supporting the body, and that it can waddle along 
very fairly, using these alone, we have repeatedly witnessed. For in- 
stance, it will walk, and at a tolerable pace, comparatively speaking, by 
the side of a person holding it by the hand, and in the narrow space be- 
tween the outside railing and the lront bars of the giraffes’ house (the 
apartment in which it is kept), it walks with great facility, availing itself 
ot the railing on one side, and the edge of the elevated floor on the other, 
along which to run its hands by way of steadying itself. In the giraffes’ 
house (before alluded to) it has an inclosure or large cage of its own, 
railed off from the rest of the apartment by a fencework ol bamboos. 
Here are two artificial trees wkh numerous branches, among which it 
may climb at pleasure. Rememberiug the activity and the merry antics 
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of the Chimpanzee, we expected to see far more liveliness and celerity in 
the climbing movements ol this little Oran g than were displayed. We were 
struck with one thing in the bands, and more especially m the feet, of this 
Orang, while (limbing, which we do not think has been noticed so clearly 
as it merits, namely, that they are rather hooks than true graspers, in 
the Chimpanzee, the thumb ot the hinder hands is large, and it grasps 
very firmly with these organs, for we have seen, that, resting on the back 
of a chair or on a perch, it can throw itself backwards and raise itself 
again into it* previous position, grasping by tltem alone; but in the 
Orang the extraordinary length of the loot and the rudimentary condition 
of the thumb, which serves but as a very inefficient antagonist to the long 
fingers, would seem to militate against the possibility of that close ener- 
getic grasp being exerted wtiich such a feat as we have alluded to would 
require. At all events, the young Orang in question, as observed by us, 
used its hinde^ feet more as hooks than as decided graspers ; and it may 
be added that their hook-like rather than grasping character affords a 
reason, amongst others, why the animal cannot possess the peculiar ac- 
tivity of the monkey or the lemur among the branches. •The observations 
of M. Fred. Cuvier respecting the progre>ive movements of the Orang, as 
noticed by himself, agree very closely with those which an attention to 
the habits ot the present living animal have suggested. (See Arfhales du 
Museum, tom xvi.) 

Though this animal is naturally and habitually dull and inanimate, it 
has times ot sportiveness, when it readily engages in play with those to 
whom it is attached, follows them to court their notice, or pursues them 
in mimic combat. Confinement, which is irksome to all animals, is evi- 
dently distressing to this little Orang : it cannot bear to be separated by 
intervening bars from its keeper. It is very questionable whether, if per- 
severingly confined for several hours together every day, it will not pine, 
to the injury of its health, so ipuch does it fiislike to be left alone. 

Dre^ed in its Guernspyjacket and trousers, a sort of clothing which it 
needs in our climate, its appearance, seated on its chair, or at the table 
with its fteeper in his private room, is very amusing ; nor less so the ex- 
pression of its countenance, when soliciting a share of the food before it: 
it looks at its keeper, looks at the tempting morsel, and protrudes its 
flexible lips into the form of a conical proboscis ; when offered any liquid 
to drink in a cup or saucer, it does not, however, dip its lips into the 
fluid, but holding the cup in its hand, puts the run between its lips, and 
so drains up the contents, exactly as a child would do under similar cir* 
cumstances, and with all due gruvity and decorum. Disappointment is 
trying to all, and this little Orang is not an exception to the general rule: 
it does not endure it with unruffled feelings. Mr. G. Bennett (see his 
“ Wanderings,” ifec., vol. i. p. 367 ), speaking of on Orang which he had 
the opportunity of seeing in the possession of Mr. Davies at Java, ob- 
serves, that when a large bamboo cage was constructed, and in which it 
was attempted to confine him, “ he screamed with rage on being placed 
in it, and exerting his muscular power, soon demolished it, and was then 
quiet as before.” The same gentleman also notices the rage produced 
by disappoiniment in a species of Gibbon, which he was endeavouring to 
bring home, and which, ns he says, “ when refused or disappointed at 
anything, would display the freaks of temper of a spoiled child, lie on 
the deck, and dash every thing aside that might be within his reach ; 
walk hurriedly, and repeat the same scene over and over again.” It is 
much in the same manner that this little Orang displays its passion, 
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throwing itself about on the floor, and uttering its whining cry till satin* 
tied, and satisfied it must be belore it will resume its ordinary compo- 
sure. The person who brought it to England intimated that it had ex- 
hibited several violent paroxyms of passion while on bctord ; and occa- 
sionally since its introduction into the Zoological Gardens it has indulged 
in fits ot anger: but as kind treatment is the uniform course pursued 
towards it, occasions ot such an outburst but rarely occur ; unless indeed 
when it is confined in its inclosure, and necessarily separated from the 
person in charge of it." 

The young Orang of the Zoological Gardens, we need not say, is not 
the first of its race which within the last few years has been brought to our 
shores ; but it is certainly the first which so fairly promises to reward, 
by a long re^dence in its new domicile, th£ care manifested towards it, 
and the exertions to maintain it in health and comfort.* 


BOTANY. 


OPERATION OF THE EARTHS IN THE PROCESS OF VEGETATION. 
The following is an abstract of a paper on this subject, lately 
communicated to the French Academy of Sciences, by M. Pelle- 
tier. Resting his opinion" on the observations of agriculturalists 
and chemists, and more particularly on the analyses of various 
soils made by Chaptal, Davy, and himself, the author admits 
that a fertile soil must be formed of siluca, alumina, and lime ; 
that the fertility diminishes as one of these three earths predo- 
minates ; and that it is almost null when the mixture presents 
only the properties of one of them. Rut why, and how is this 
mixture of three earths, with the addition of oxide of iron or mag- 
nesia, a necessary condition of fertility ? “ This question,” says 
Pelletier, “ has not yet been satisfactorily answered. The 
physical constitution of the soils, their hygroscopic properties, 
their power of being more or less strongly heated by the solar 
rays, are circumstapces to which a certain influence may rea- 
sonably be attributed, but which, nevertheless, appear to be 
only secondary causes. It seems, on the contrary, evident, that 
the mixture of the different earths which compose the soil, acts 
on vegetation by an electrochemical force, whose influence has 
been recognised in other circumstances, but which has not hitherto 
been pointed out as connected with the subject now under com 
sideration.” 

M. Pelletier remarks, that in a fertile vegetable soil, the si- 

* Abridged from the Penny Magazine, No. 375. (February 3, 1839.) 
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lica, lime, and alumina, must exist in a state of simple mixture; 
that if these substances were combined the soil would be sterile ; 
and that, inft mixture of" these three earths, the fertility would 
cease, if the combination were to be effected instantaneously. 
“ For,” says he, u in a mixture of silica, alumina, and lime, 
there exists a force which must tend to combine these substances ; 
the silica and alumina are electro-negative bodies in respect to 
the lime, and in their presence the lime mifst acquire the oppo- 
site electrical condition. Thus, according as exterior movements, 
which are foreign causes, place the molecules at a greater or less 
distance, and group thejn in different manners, electrical piles 
are established, the degrees of tension will vary, discharges will 
take place, and the soil will be as it were animated. The electric 
fluid which jfervades it, will excite the radicular stomata, and the 
absorption of the fluids proper to the nourishment of the vege- 
table will take, place ; and the radicular fibres flmpregnated by 
humidity, will become charged conductors for transmitting elec- 
tricity to the plant, an electricity which is certainl) as necessary 
to life as light and heat. 

M. Pelletier afterwards considers certain practical operations 
in agriculture for improving soils, such as, the mixture of beds 
of earth of different kinds, the use of marl, the exposure of marls 
to the air, tillage, and the use of lime; and he endeavours to 
deduce from his theory an explanation of the useful effects pro- 
duced by these operations. He then examines why, at great 
depths, where he thinks that the oxygen of the air and the car- 
bonic acid cannot penetrate, the rarlierbs of the old trees can find 
carbonic acid, which, when absorbed, furnishes the carbon ne- 
cessary for the nourishment of the vegetable. He admits, seeing 
the tendency that silica and alumina have for combining with 
lime, that there is a reaction of these two earths on the calca- 
reous carbonate, a combination, a formation of a silicate, and a 
disengagement of carbonic acid. Thus, then, according to 
M. Pelletier, at certain depths, and under influences hitherto but 
little known, the silica would decompose the carbonate of lime, 
while.at the surface of the earth, and under the influence of .ex- 
ternal agents, the silicates would be decomposed by carbonic 
acid. 4 


ON THE A LG,® WHICH COMMUNICATE A RED COLOUR TO THE WATERS 
OF SOME SALT MARSHES. 

# By iff. F. Dunal. 

We often perceive in the reservoirs of salt-works, termed tables, 
water of a beautiful rose colour with a violet reflection, or water 
having a ferruginous orange-red tint, at the edges of which we 
observe a scum of the same colour. Water thus coloured is very 

* Jameson’* Journal, No. 47. 
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dense (25 to 26 degrees of Baume), and is just at the point of 
depositing crystallized marine salt ; but this phenomenon is by 
no means so common as it is believed to be, and, to use the ex- 
pression of the salt-makers, it only occurs in old water. Very 
often the tables crytallize without our perceiving in the water any 
trace of red matter. Thousands of quintals of salt have been 
collected this year in the salt-works of Bagnas de Villeneuve, 
and at that of Peccais, andf scarcely any coloured salt has been 
met with. The red colour of salt-marshes had been attributed 
to the presence of a small branchiopode the Artemia salvia ; but 
M. Dunal has visited several salt-works where that crnstaceous 
animal existed in innumerable quantities, and where the water, 
nevertheless, remained limpid and colourless. The Artemia sa - 
lina observed in these waters was not at all red ; the young indi- 
viduals had a greyish colour, and those more advanced in age a 
rose tint, approaching the colour of rust. When the water is 
concentrated by evaporation, the crustaceous animal acquires a 
red colour, but the water itself is not at all tinged. We cannot 
attribute the red colour of the water of salt-works to the dead 
remains of the Artemia salina; for, at the salt-works of Bagnas 
and of Peccais, MM. Dunal and Legrand observed a consider- 
able quantity of the dead animals half decomposed, which had a 
milky appearance. 

Not being able to assign the presence of the Artemia salina as 
the cause of the colouration of the water, M. Dunal began to in- 
vestigate the phenomena with attention. On taking some water 
from the upper part of a pool, which seemed tilled with a liquid 
of a beautiful rose colour, or rose tinged witli a violet reflection, 
M. Dunal only obtained a colourless liquid ; but when he 
plunged his vessel to the bottom, he brought up some coloured 
matter. This substance, when submitted to the microscope, pre- 
sented to M. Dunal numerous spherical globules, which were 
extremely small and hyaline, and seemed to be a true Protococcus , 
to which he has given the name of Salinus. This email plant is 
developed at the bottom of the water, and its beautiful rose or 
violet colour is reflected through the whole of the liquid which 
covers it. In other reservoirs where he did not find the Proto- 
coccus salinus , M. Dunal discovered another substance qf a deep 
orange-red colour, which appeared at the surface of 4he water. 
On being submitted to a magnifying power of 200 times the dia- 
meter, this substance exhibited a union of numerous individuals 
of a species of the gerfus Hoematococcus f one of the simplest of 
the family of the Algae, an I which is characterized by its red 
seminulcs or globules. It is worthy of remark that it is another 
species of the same genus, the H&matococcus JVoltii, which gives 
tne colour to the peat-bogs of Schleswig. The cellules of the 
Hsematococcus observed by M. Dunal, and which he names Sali- 
nus, are spherical or elliptipal, at first of ajri orange-red/ and 
afterwards of a ferruginous colour. In the laminae of crystallized 
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salt* M. Dunal observed long, reddish threads. These were pro- 
duced by the Haematococcus salinus imprisoned in the crystals 
of salt; ai|d these cryslals being dissolved, the plant is repro- 
duced in a state of perfect preservation. In the middle of the 
salt-work of Bagnas, M. Dunal has sometimes seen floating a 
red substance, which assumes the elongated form of amass of 
Confervae. The Heematococcus salinus was at fhat place mixed 
with another rudimentary alga, which i,t merely a simple hya- 
line tube, without ramification or articulation, terminated by a 
point, and perfectly empty. This is a species of Protomem , to 
which M. Dunal gives the name of Salvia. Although this 
botanist mentions a Protococcus salinus and a Hamatococcus 
salinus , yet he thinks that these two pretended species, which, 
according to the divisions generally adopted, it is necessary to 
range under two different genera, are one and the same plant, 
which, when* young, is a Protococcus and when more developed 
is a Hmmatococcus. , 

The salt assumes the tint of the different vegetables it in- 
closes; it is orange-red, or of the colour of rust, when it con- 
tains the Haematococcus, and of a beautiful rose-violet tinge, 
when it includes the Protococcus. A delightful violet odour is 
exhaled by these coloured salts, and is retained for a year, when 
they are heaped up in prismatic masses termed Camelles. The 
colouring matter formed by the Haematococcus, full of globules of 
an orange-red tint, stains the hands strongly. M. Dunal gives 
no details regarding the Artemia salina , as M. Andouin has al- 
ready announced that he is investigating that branchiopode* 


FLOATING MASSES^ OF FUCUS OCCURRING NEAR THE CAPE VERD 
ISLANDS. 

M. Kunth lately presented to the Academy of Sciences of Paris, 
in the name of M. Meyen of Berlin, a specimen of I he Sargassum 
ml mis (PuciTs natans, Linn.) brought from the celebrated Mar 
de Sargasso , near the (-ape Verd Island, M. Kunth remarked, 
thafe this individual, like all the others observed by M. l^eyen 
in these latitudes, does not present the slightest trace of a point 
of attachment. It was therefore never attached to rocks or to 
any other ^supporting body at any period of its growth, but must 
have been developed floating on the surface of the sea. The 
opinion generally adopted by voyagers,, that these plants have 
been torn from thgir original situations by the naves, and col- 
lected by currents in the Mar de Sargasso, appears to M. Meyen 
to be inadmissible ; and he is inclined to believe that they have 
been produced at the place where they are observed. The same 
naturalist maintains that such individuals formed at the surface 
of the water never exhibit fructification. f 

• Jumeson's Journal, No. 47. t Ibid. 

• m2 
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ROOT FOR INTOXICATING FISH. 

On May 11, at the Botanical Society of Edinburgh, Dr. Douglas 
Maclagan exhibited specimens of a root called Hiarry r received 
by him from Mr. Watt, surgeon, Demerara, which is used by 
the natives of British Guiana for intoxicating fish. The botani- 
cal information regarding the plant was chiefly obtained from a 
slight sketch sent along with the roots ; for no light had been 
thrown on the subject -.by consulting botanical works. The 
flowers are papilionaceous, light purple, five or six on a lax 
raceme, the pod about the size of the common Laburnum, smooth, 
containing eight or nine seeds. The root, though dried, was 
found to retain the property of poisoning lishes; and a watery 
extract was ascertained by various experiments to produce on 
fishes nearly the same effect as Turkey Opium, and t(* be supe- 
rior in activity to the extracts of Belladonna, Hyoscyamus, and 
Conium. A chemkal examination of the root showed, that be- 
sides a large quantity of gum and colouring matter, it contained 
a resin of a light yellow colour and peculiar smell, and an acid 
differing iif quality from any known acid, — but regarding the 
state of combination of which in the plant, no precise information 
had been obtained. One-fourth of a grain of this acid, obviously 
not in a state of purity, poisoned a minnow in half an hour. The 
effects of the Marry upon minnows, and comparative experi- 
ments with opium, were shown in presence of the society, in 
which Dr. Balfour, who read the paper in the absence of Dr. 
Maclagan, was kindly assisted by Professor Christison.* 


* 

CLASS CORRODED BY A LICHEN. 

A correspondent writes to the Medical Gazette : Several 
pieces of glass were lately brought4o me by a glazier in this 
city, takeu from the old windows of an ancient church in the 
■vicinity; some of these had the appearance of being worm- 
eaten. Struck with the singularity of this, 1 immediately com- 
menced an investigation of the circumstance, that I might ascer- 
tain by what agency this corrosion had been induced. Upon 
making a minute examination, I fouud it was caused by the in- 
strumentality of a cryptogamic plant. 1 believe of the lichen spe- 
cies. The first indication of the plant was a greenish pulverulent 
mould on the surface of the glass ; in this substance some light- 
coloured brown dots appear ; these enlarge, and form cup-like 
substances of a slightly violet tinge ; these plants increase, and 
become fully developed. The glass is gradually acted upon, 
being first a little roughened and indented; afterwards small 
cavities, some even penetrating a considerable distance into the 
substance of the glass, are formed. Not having read or heard of 
any plant having hitherto been discovered capable of decora- 

* Magazine of Zoology and Botany, No, 10. 
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prising and growing on and in the substance of glass, I thought 
it right to make a public communication of the fact through the 
medium df the pages of your valuable periodical, leaving it to 
other and abler naturalists and philosophers to disclose the kind 
of agency, whether chemical or galvanical, by w hich this singu- 
lar decomposition ot glass is effected. Glaziers inform me, that 
glass similarly acted upon may be met with in 'cathedral and old 
church windows. 4 • 


CULTIVATION OP PLANTS. 

The following interesting facts have been reported to the British 
Association, m a paper communicated by Prof. Lindley from Mr. 
Ward, ow the cultivation of plants without ventilation. These 
experiments originated from Mr. Ward’s unsuccessful attempts 
to rear plants in a confined and smoky aquation in London. 
They w'ere made in small hollies and glass cases, of various sizes, 
and houses of twenty-live feet in length. They went to prove 
the possibility of growing plants under these circumstances, and 
would be one of the gieatest discoveries made in the manner of 
transporting living plants from distant countries under a varied 
temperature. Many cases had been* already received in this 
county, and the Messrs. Loddiges bore testimony to the success 
which had already attended the plan. On one occasion, plants 
were shipped at Sew Holland at a temperature of SO 0 ; in pass- 
ing Cape Horn the temperature fell to 20° ; at Rio it rose to lOtf ; 
afterwards to 120°; and on arriving in England it again fell to 
40° ; but when taken o^it they were in perfect condition, notwith- 
standing the various changes of temperature (hey had under- 
gone. This method of growing some plants of no great size in 
our rooms, and of noticing their various modes of growth, might 
be applied to many purposes of experiment. Mr. Yates read the 
report from the Committee in Liverpool for growing plants on 
Mr. Ward's plan. The green-house which had been erected on 
the above construction, was stocked with eighty species of plants, 
and, so far as time had yet been a Horded, they appeared to be 
thriving and fulfilling every expectation. The report gave rise 
to some interesting discussion on the power possessed by plants 
to exist in vessels excluding the external air, and also on the 
practicability of introducing small animals, or at least those of 
the lower classes, along with the plants. Dr. Graham consi- 
dered, that with plants no necessity * for circulation of air ex- 
isted, but the vessel must be placed in such a situation as to re- 
ceive the influence of the sun, for the purpose of causing the 
leaves to reproduce the atmospheric air. He had found that 
several of the Cacti throve better in the moist atmosphere of a 
closed glass, than in the dry state in which they are generally 
kept, and that he had grown species in his own room in this 

* Quoted in the Magazine of Zoology and Botany, No. 10. 
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manner for the last two years* some of which had not received 
water for eighteen months. The plants which the doctor found 
to thrive best under this treatment were the Lycopodii, the 
Grasses, which throve remarkably, Begoniae and Cacvi. Orchi- 
deous plants did not thrive under these circumstances; and seed 
had never been seen to be produced or ripened by any of the 
plants Animals he considered could not exist, for the reason 
that they had no power to reproduce the atmospheric air ; and 
the quantity which they ‘would consume would be so dispropor* 
tionate to that produced by the plants, as to be either insutficient 
for their maintenance, or would require vessels much too large 
for the purpose of convenient experiment-. Professor Lindley 
bore testimony to the importance of this discovery, and to the 
perfect manner in which some plants had been transported. The 
Jirucaria had been brought home and transplanted with the 
greatest success. He concurred generally with the opinions ex- 
pressed by Dr. Graham.* 


STRUCTURE OF PALMS. 

At the late meeting of the British Association, Mr. Bowman read 
a paper from Mr. Gardner, “ On the internal structure of the wood 
ofPalms.” The attention i of Mr. Gardner, who is residing in Brazil, 
was directed to this subject by the remarks made by Professor 
Lindley, in his “ Introduction to Botany/’ In order to test the 
truth of the theory of Mohl, he made several experiments on the 
palms in his district. He made a vertical section of a palm, four 
inches in circumference, and, by doing this, he could trace very 
plainly woody fibres proceeding from the base of the leaves to 
the centre of the stem, at an angle of 18 degrees; they then 
turned downwards and outwards to within a few lines of the" ex- 
ternal cortical part of the stem, running parallel with its axis. 
The distance between these two points was about two feet and a 
half. The fibres were traced quite distinctly up into the centre 
of the leaf. In answer to the questions proposed by Lindley in 
his work, the author stated : 1. That the wood of palms was al- 
ways hard and compact outside, gradually getting softer towards 
the centre, the fibres of the upper leaves not descending to so 
great a depth as the lower. 2. The wood is much harder at the 
bottom than any other part of the stem, the inhabitants df tropi- 
cal climates using only this part for economical purposes. 

PrQfessor Lindley observed, that this paper confirmed the 
views of the structure both of endogens and exogens, which had 
been increasingly embraced by botanists. In the first place, the 
views of Mohl on the structure of endogens were confirmed. 
There was, however, a slight difference between Mr. Gardner 
and Professor Mohl ; the latter having stated that the woody 
fibres of endogens terminated in their coticai integument, whilst 

# Magazine of Zoology and Botany, No. IQ. 
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the former had traced them only within a few lines of this point. 
In the next place, the paper confirmed the theory of the forma- 
tion of wood from the emanation of fibres from the leaves. 
Whateverlnight be the difference between the arrangement of 
the fibres of oxogens and endogens, there could be no doubt 
that their origin was the same. Mr. Gardner had referred, in his 
paper, to the glandular disks on the woody fibre that were, at 
one time, thought to characterize the order Coniferae. He 
would, however, draw the attention of tlfe section to a fact that* 
had lately been discovered, and not hitherto published, that these 
glandular disks existed on all the woody fibres of plants that 
yielded resinous matter. Brown first discovered them in the 
wood of Tasmania (Winteraceae), and Griffiths had since de- 
monstrated them in Spherostema (Schizandreae).* 


CONSERVATION OF LIVING PLANTS DURING LONG VOYAGES. 

Extract from a letter from M. d’Eau bonne : 

“ Having constructed a case so thaf the air could not enter, 
by carefully fixing several bands of linen on all the joints with a 
glue not liable to alteration, I prepared,” says M. d’Eaubonne, 
“ with potters’ clay, cow dung, and water a somewhat liquid 
mortar, in which 1 immersed the roots, h&ving previously coated 
the stem ; this being done, l covered them with moss and placed 
them in the case, filling the intervals carefully with st raw , so that no 
friction might take place from the pitching or rolling of the vessel. 
I closed the case ; and, after having used the same precautions for 
the exterior joints as for the inner ones, i had it placed iu the 
hold of the vessel which Vas to carry it to the isle of Mauritius, 
The vessel arrived safe, the case was disembarked and opened 
before the customs, and instead of dry and sapless wood as was 
expected to be found, trees covered with leaves and flowers, 
much to our surprise, were to be seen. These trees were after- 
wards distributed among several inhabitants of the colony.”— 
Comptes Rendus, August, 1837, /?. 260. f 


THE PITCHER-PLANT. 

M. C. de L’Escalopier , a distinguished horticultural am*ateur, 
has communicated to the Council of the French Horticultural 
Society the following curious fact. The gardener of the hot- 
house at Montmartre found one of the pitchers of the Pitcher- 
plant, Nepenthes dhtiliatoria , entrusted # to his care, filled about 
naif full of limpid sweetish water. This phenomenon, which is 
so well known as a property of this plant in its native equinoc- 
tial regions, has never been before observed in these northern 
climes, t 


• Philosophical Magazine, No. 70. 
t Quoted m the Philosophical Magazine, No. 70. 
J Magazine of Popular Science, No, 22. 
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MODE OF PRESERVING LARGE PLANTS OR SHRUBS, IN A LIVING 
STATE, DU RING LONG VOYAGES. 

Having prepared an air-tight case, by carefully covering all the 
joints, &c. with several strips of cloth, thoroughly graed down to 
the wood, mix np a liquid mortar, composed of potters’ cla) , 
cow-dung, and water, which spread over the stems of the speci- 
mens, and into which dip their roots. Next surround them with 
damp moss, and pa< k c them tightly in the box with straw, to pre- 
' vent their being shaken about by the motion of the vessel. Then 
close the chest, using the same precautions to render the cover- 
ing air tight emplojed for the other joints o^ the wood. A 
case made as above was forwarded to the Mauritius, where on 
its arrival it was opened, and the shrubs, & c., found in full leaf, 
and in flower,— Extract from a Letter of M. D* Eaubvnne* 

NEW ALLOCATION? OF THE BOTANICAL ORDER OROBANCHACEjE. 

Dr. Lindley communicated a paper to the British Association 
at Liverpool on this order, in which he states very sutticing rea- 
sons for changing its place in the natural system ; he pointed out 
new aflinities for it due to peculiarities of structure, of higher im- 
portance than those which have hitherto caused it to be ranked 
next to the order Scrophularaceae. This station was assigned to 
Orobanclie in consequence of its monopetalous, didynamous 
flowers, and biearpellary polyspetmous fruit. Or. Lindley has 
lately been calling the attention of botanists to the injurious ten- 
dency of considering momgietalons structure as ot more than 
generic importance ; and having clearly proved this by numerous 
examples of intimate aflinities being violated by adherence to the 
common views on tins subject, he called attention to the fact, 
that the carpella in the Orobanclie, instead of being posterior and 
anterior , with regard to the axis, as they are in Scrophulararese, 
are lateral, as is the case in Gentianaceae. From the constancy of 
this character in those orders in which it is found, it? ought justly 
to be considered of primary important e ; and when to this is 
added the fact, that the seeds of Orobanclie are albuminous, i. e. 
the albuiuiiieti constitutes the greater partof the bulk of the seed, 
as is the case with those ot Gentianaceae, while the seeds of all 
the Scrophularacem are cxalbunrinous, theie can be no doubt that 
Orobanchaceee should be sepaiated from the latter order, to be 
placed next to the former, of which it may be considered a didy- 
namous form. 

Considering the agreement in the albuminous character of 
their seeds, and in their leafless, scaly, brown, parasitical habits, 
between Monotropa* and Orobanclie; and further that the order 
Pyrola, in which the genus Monotropa has hitherto been placed, 
approaches Gentianaceae in more important characters than those 

* Quoted in the Magazine of Popular Science, No. 2Q. 
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bv which it is allied to Ericaceae, Dr. Lindley further proposes 
placing Pyrolaceac, (including Monotropas,) Orobanchaceae and 
GentianacAe next each other. 

The Professor’s paper contained some curious observations on 
the placentation of Orobanchacen, from which he infers that the 
admitted rule that the placentae belong to the veritral suture does 
not hold good, and it must be acknowledged that the position of # 
the placentae, is reducible to no rule, but depends on specific 
organization, as might be inferred from the anomalous placenta- 
tion of Cruciferae, Papaver, Parnassia, &c. 

The paper is highly^nteresting ; the reader may refer to it in 
the London and Edinburgh Philosophical Magazine, November, 
1837 , No. - 69 .* 


VrCTORIA REGINA. (CRAY.)# 

( See the Frontispiece to the present Volume i) 

This newly-discovered magnificent plant has been named in 
honour of her Majesty ; and is thus described in a letter from 
Dr. Schomburgh to the Botanical Society of London, 17th Octo- 
ber, 1837: • 

The character of grandeur so peculiar to the productions of a tropical sun 
and a humid climate is highly developed in the object of the above desmp- 
* tion. The Holy Cyamus oi Pythagorean Bean is said to have been de- 
rived fiom a plant closely i elated to the Nymphaceae, (Nelumbium specio- 
Bum,) and not only that it is highly valued m India anil China, and culti- 
vated in large ornamental pojs in the gardens and houses of the Manda- 
rins, but it has been held m such high estimation, th it at last it was con- 
sideted sacred. The description and illustrations which have been trans- 
mitted’to ns of this ftoble plant, have laised the desiie of many a botanist 
to see it in its native couutiy. In my rambles through the West ludian 
Archipelago, 1 had fiecpicntly met the white water lily ; but the remark of 
an eminent botanist, that these floating plants were entirely unknown 
on the contintmt of South America, did not make me expect to find a 
representative of that tribe, which, for the superior giuudeur of its leaves, 
the beauty of its flowers, and its fiagrance, may be classed amongst the 
graudest pioductions of the vegetable wot Id. It was on the 1st of Januaiy 
this year, while contending with the difficulties natuie opposed in different 
forms to our progiess up the river Berhice, (m lit iti^h Guiana,) that we 
arrived at a*point where the river expanded and formed a currentless basin. 
Some object to the southern extiemity of this basin attracted my attention. 
It was impossible to form any idea of what it cipild be, and, animating the 
crew to mciease the rate of their paddling, shoitly aiterwards we were op- 
posite the object which had raised my curiosity. A vegetable wonder i all 
calamities were forgotten, I felt as a botanist, and felt myself vewaided. A 
gigantic leaf, fiom five to six feet m diameter; salver-shaped, with abroad 
tym of light green above, and a vivid ciimsim below, vesting upon the 
water. Quite in character with the wonderful leaf was the luxuriant flower, 
consisting of many bundled petals, passing in alternate ’tints from pure 
white to rose and pink. The smooth water was covered with them, and I 

* Quoted in the Magazine of Popular Science, No. 
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lowed from one to the other, and observed always something new to ad- 
naire. The leaf on its surface is of a bright green, in form almost orbicu- 
late, with this exception, opposite its axis, where it is slightly bent up. 
Its diameter measured fiom five to six feet ; around the whole margin ex- 
tended a rim about thiee to five inches high, on the inside light green, 
like the surface of Die leaf; on the outside, like the leaf’s lower part, of a 
bright crimson. The ribs are very prominent, almost an inch high, radiate 
from a common centre, and consist of eight principal ones, with a great 
many others branching off Vrorn them. These are ctossed again by a raised 
raembiane, or bands at right angles, which gives the whole the appear- 
ance of a spider’s web, and are beset with prickles ; theveiqs contain air- 
cells like the petiole and flower stem. The divisions of the ribs and bands 
are visible on the upper suiface of the leaf, by which it appears areolated. 
The }oung leaf is convolute, and expands but slowly ; the prickly stem as- 
cends with the young leaf till it has reached the surface ; by the time it is 
developed it* mvn weight depresses the stem, and it floats now on the wa- 
ter. The stem of thn flower is an inch thick near the cah^, and is studded 
with sharp elastic prickles, about three quarters of an inch in length. The 
calix is four-leaved, each upwards of seven inches in length, and three 
inches in breadth ; at the base tbev are thick, white inside, reddish brown, 
and prickly outside. The diameter of the calix is twelve to twenty three 
inches, on it rests the magnificent flower, which, when fully developed, 
covers completely the calix^with its hundred petals. When it first opens, 
it is white, and pink in the middle, which spreads over the whole flower, 
the more it advances in age, and it is geneially found the next day of pink- 
colour. As if to enhance its beauty, it is sweet scented. Like others of 
its tribe, it possesses a fleshy disk, and the petals and stamen pass gwidu- 
ally into each other, and many petaloid leaves may be observed which have 
vestiges of another. The petals. next to the leaves of the calix are fleshy, 
and possess air cells, which certainly must contribute to the buoyancy of 
the flower. The seeds of the many-celled fiuit are numerous, and im- 
bedded iu a spongy substance. We met them hereafter frequently, and 
the higher we advanced the more gigantic they became. We measured a 
leaf which was six feet five inches in diameter, its rim five and a half 
inches high, and the flower across fifteen inches. The flower is much 
injured by a beetle, (Trichius. “ Spec ?”) which destroys completely the 
inner part of the disk, we have counted sometimes from twenty to tliiity in 
one flower.* 


ATOMIC CONSTITUTION OF DEXTRIN. 

M. Payex has succeeded in determining the atomic constitution of 
Dextrin, and in showing thut this substance, which is fecilla in the first 
degree ol disintegration, is isomeric with the sugar from the sugar cane. 
Dextrin acts on polarized light, causing the plane of polarization to turn 
to the right, whiUt sugar from the grope, into which it is easily con- 
verted b> the action of acids and other reagents, turns this plane to the 
left . — Echo du Monde Savant f 

Magazine of Zoology and Botany, No. 11. 

Quoted in the Magazine ot Popular Science, No, 21. 
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TEETH OP CARCHARIAS MEGALODON OCCURRING IN THE RED 
CRAG OF SUFFOLK. * 

By Edward Charlesworth> F. G . S . 

There are, perhaps, no fossiliferous beds, the history of which, at the 
present time, involves point* of greater interest, than the tertiary forma- 
tions bordering our eastern coast ; and in noticing several of the more 
remnrkable fossils from these deposits, and the conditions under which 
they occur, it is with the hope of imparting some information respecting 
them, which may facilitate the researches of others who may feel disposed 
to enter upon the tame field of geological investigation* 

Palaeontologists will readily recognise in the annexed figure a well- 
known Maltese fos- 
sil, and, perhaps, 
feel some surprise 
at the announce- 
ment of its occur- 
rence in this coun- 
try. Within the last 
Hfew years, however, 
many specimens of 
these extraordi. 


shore and in the red 
crag of Suffolk. No 
other portion of the 
skeleton has yet 
been ‘observed, by 
which we might 
ascertain how far 
the general dimen- 
sions of the animal 
correspond to the 
proportions exhi- 
bited by the teeth ; 
nor is it probable 

that future disco- (Caroharia9 megalodon ; Agnes.) 

veries in the crag 

will throw any light upon this point, since the preservation of the dental 
structures is the only record of the presence of cartilaginous fish during 
the* formation of that depogit. The remains of fish, and of chelonian 
*nd saurian reptiles, which are often found in a very complete state in 


nary teeth, belong- 
ing to a species of 
the genus Carcha- 
rias, probably of gi- 
gantic size, have 
been found on the 
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the tertiary trnta of Harwich and the Isle of Sheppey, usually owe their 
preservation to the nodules ot indurated clay, which have formed around 
them. Nothing at all analogous to these nodules occurs in the crag ; and, 
from the very slight consolidation ot the beds, and the general litholo- 
gical character ot the deposit, the discovery of connected skeletons can 
never be expected. All the information that we can acquire, respecting 
the yertebrated animals whose remains are there embedded, must be de- 
rived from the examination ol detached bones and teeth. These latter, 
belonging to various spe*ies of the shark tribe, occur in abundance; but, 
with the exception ol the genus Carcharias, h 11 the forms may be identi- 
fied with tho*e in the London clay ; from which deposit it is highly pro- 
bable that many of them have been removed. The circumstance, how- 
ever, of specific agreement would not alone leiiti to the above supposition, 
since, tluoughout the whole tertiary series, and even in the more recent 
secondary rocks, many ol the squulmd fLh appear to have $}osely resem- 
bled exiting type' 4 . This affinity is, perhaps, most strongly marked in 
several species of the genus Lanina, the teeth of which are abundant in 
the crag and London clay, and are even occasionally met with in some of 
our lacustrine deposits, associated with ffuviatile and land shells. In the 
coralline bed-*, and in those marine strata containing the bones of land 
animals, vChich have been usually regarded as u part of the crag forma- 
tion, the teeth ot the Carcharias megalodon have not been detected ; and 
they would, therefore, appear to be characteristic of that deposit which 
extends Irom Walton, in 'Essex, along the south coast of Suffolk. As this 
species has a vertical range irom the secondary to the more recent super- 
cretaceous formations, its fossilized remains afford the geologist no assist- 
ance in the identification of particular strata, if separated by great hori- 
zontal distance*. Similar teeth are figured by Dr. Moreton, in his synopsis 
ot the cretaceous fossils of the United States; and they are there said to 
occur in deposits both ot the secondary andjertiary periods. The finest 
specimens that I have seen are in the Hunterian collection belonging to 
the College ot Surgeons, irom the well-known beds at Maestncht ; and 
along with these there is one which has been recently brought over, by 
Mr. Darwin, Irom South America. In the Island of Malta, the teeth 
of this shark have been procured in the greatest abundance ; but I am 
not aware that we posses any definite information respecting the geologi- 
cal relations of the beds in that loculity, throughout which these fossils 
appear so plentilully distributed. 

The foreign specimens are usually in a very perfect state ; but those 
from the crag have lost their covering of enamel and serrated edge«t, pro- 
bably depending upon Ihe attrition to which they have been subjected. 
William Colchester, Esq., ol Ipswich, whose collection o! crag lo*sils is 
one ot the choicest extant, has in his possession the tooth Iroih which the 
accompanying figure was made. Specimens are also in the Ipswich 
Museum, and in the hands of other collectors in Norlolk and Suffolk.* 

NEW C04L BEDS. 

Aw extensive coal-fLld has recently been discovered in the Department 
of the Saone and Loire, w r hich promises to prove one of the lurgest in the 
kingdom ; it is situated in the valley Arroux, about, a league from Autun.f 

* Magazine ot Natural History, No. 5. 

f L’Eclio du Monde Savant,;* quoted in the Magazine of Popular 
Science, No. 21. 
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NEW FOSSIL SPECIES. 

M. Eudks Dk8i.ongcham£S has lately published a memoir on a fossil 
Saurian, dis^vered near Caen in 1835, which he proposes to name 
Borkilopleuron Bucklandi , (q. d. varied-ribbed ) This animal, which must 
have been at least from 25 to301eet long, must have been intermediate 
to the crocodiles and lizards. It approximates nearly to the Megalosau- 
rus; nevertheless marked difference* in the form of the vertebrae and of 
the femurs, the only bones of the megalosauru^ yet known to us and de- 
scribed, have induced M. Deslongchamps to form another genus ot this ' 
new animal, characterized by the number and diversity ot its ribs. These 
ribs are, in fact, of different sorts ; there are seven, symmetrical, cijrved 
like a chevron in the middle, and tapering off at their two extremities, at 
which their upppr surface is channelled out. They were evidently placed 
on the medial line, in the thickness ol the coatings of the abdomen, and 
resemble the*osseus spines which are found in the abdominal muscles ot 
certain lizards, ns chameleons, the anolim, <fcc. The Pcekilopleuron had 
seven other pairs ol ribs, or fourteen osseous parts, ^sembling to a cer- 
tain degree the former, and which al>o must have been situated among 
muscles behind the former, but with this difference, that instead of being 
united on the median line into one, they w’ere united by mentis of* liga- 
ments. All the abdominal ribs w^ere provided at their extremities with a 
bony process on the inner face, and attached, for about half their length, 
in the channel before-mentioned. The seven last pairs of rib*, with their 
processes, resembled nearly the smaller ribs of the crocodiles. 

It would appear from this singular formation, that the inferior portion 
of the abdomen must huve been very extended, and that it must have been 
iort ified with tort) -nine bony piece*. 

The other poi tions, collected and collated b) M. Deslongchamps, are 
caudal vertebrae, to the number ot twenty-one, a great number of ribs, a 
pelvis, a femoral bune, a portion of the fibula, four bone* ot the tarsi, 
many phalanges, a left humerus, radius, and cubicular bone. The verte- 
bra) have the bod) ^lightly concave, both before and behind, and present 
charters w hich assimilate them with (hose of crocodiles and ol lizards, 
without belonging to either of these types.* 

PRESENT, STATE OF THE NORTH AMERICAN CONTINENT. 

Orf March 22 and April 2, a paper was read to the Geological Society, 

(i On the Ancient State of the North Amencan Continent ; n by 1 homuu 
Roy,*E.*q, Civil Engineer, Toronto, Upper Canada. 

The author having in the course of his piolessional duties, discovered 
in the lake district ol Upper Canada terraces or level ridge* which agreed 
in elevation* at considerable hoiizontul distances, he w.i* induct'd to ex- 
tend his inquiries and to uncertain how lar similar phenomena have been 
observed in other parts ol Ninth America, — what may huve been the 
probable extent ol the lake or *ea by which therridges were formed, — and 
by whut operations the wuters were drained off, leaving only the present 
detached Canadian lakes. 

With a view to ascertain (he piobable extent of the sea, Mr. Roy - 
traced upwards from Lake Ontario the successive ridges or terraces, f 

* Magazine of Popular Science, No. 14. 

f These parallel ridges were exhibited on a *ection exfending obliquely 
from the mouth of the Niagara to the south of Luke Ontario, and over 
the ridge north of that lake, to Lake Simtoe. 
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and ascertained that their greatest height was 762 feet above the lake, 
or 996 feet above the ocean ; he therefore assumed, that the boundary 
of the Hncient sea must have hud an elevation of at least 1,000 feet, and 
in consequence, that it must have been formed on the westmby the rocks 
and mountains ranging from the table- land of Mexico to the parallel of 
' 47° of latitude ; on the north by the barrier which separates the head- 
water of the lakes from those of the Arctic rivers, and extending to 
Cape Tourmente below Quebec; on the east by the hills stretching 
through the United States" to the Gulf of Mexico; and on the south by 
a mountain ridge which has been destroyed. The area thus circum- 
scribed is calculated to be 960,000 square miles. 

The chief geological feature connected with Mr. Ro}’s observations 
and described in the paper, is the highland which separates Lake On- 
tario from Lake Simcoe. The distance between these bodies of water is 
42 miles, and the greatest elevation of the ridge is 762 feet/ibove Lake 
Ontario, or 282 above Lake Simcoe. The lowest visible formation is a 
itratified blue clay which effervesces freely and is of unknown depth. 
Above this are imntbnse masses of clay, sometimes resembling fuller's 
earth, and sand most irregularly associated. The central and northern 
divisions of the ridge are thickly strewed, even to the highest peaks, 
with a great variety of boulders, many of them of immense size, and for 
the greater purt derived from primary or transition formations. Many of 
them are rounded, and others decayed by weathering, whilst the edges 
of some are perfectly entirt*. On the southern side of the ridge boulders 
are not so common. 

The manner in which the materials composing this ridge are arranged, 
resembles, in Mr. Roy’s opinion, that in which drifted matter is now dis- 
posed along the margin of the lakes at the breaking up of the ice ; and 
hence he conceives, that the ridges may, to a considerable extent, have 
been accumulated in a similar manner. 

The author then enters into a calculation of the quantity of water 
hourly discharged by the Saint Lawrence, the Mississippi and the Hud* 
non, amounting, according to his estimate, to 4,009 millions of cubic 
feet ; and afterwaids proceeds to show, that in order to reduce the ardflent 
lake 30 feet, the distance between two of the highest parallel ridges, 
fifteen years would be required, supposing the discharge to be double 
that at present. 

Mr. Roy next details with considerable minuteness, the processes hy 
which he supposes this vast sen was drained ; but as his description* 
cannot J>e successfully followed without the aid of diagrams, they do not 
admit of being given in the Society’s Proceedings.* 


EARTHQUAKE IN SYRIA, 

The following are extracts from two letters 44 On the Earthquake in 
Syria in January, 1837 addressed by Mr. Moore, his Majesty's Consul- 
General at Beyrout, to Viscount Palmerston. 

The first letter, dated Beyrout, Jan, 2nd, 1837, announces that the 
earthquake was felt in that city at thirty-five minutes past four o’clock in 
the aiternoonof the preceding day. It was accompanied by a rumbling 
noise, which lasted about ten seconds, and appeared to proceed from the 
north. No buildings were thrown down in the town, but seven or eight 
without the walls) and one or twojives were lost. In the neighbourhood 

• Philosophical Magazine, No. 66. 
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of Beyrout the course of the river Ontilias was suspended, and mill* 
built on its banks were depr^yed of water for some hours. When the 
stream returnedit was turbid, and of a reddish sandy colour. 

During the "day of the earthquake the atmosphere was close and 
charged with electricity. Fahrenheit's thermometer stood at 66°, but 
live minutes after the earthquake it rose to 70°. Four or five minutes 
after the shock the compass was still agitated. The oldest inhabitants 
did not remember so severe an earthquake. % 

The second letter was written also at Beyrout, partly on the 9th of 
January, and partly on the 23rd. It contains detailed accounts of the 
damage which nad been done to numerous towns and villages. At Da- 
mascus, four minarets and .several houses were thrown down ; and at 
Acre, part of the walls and some buildings. Satfet was entirely de- 
stroyed, and nearly all the population, amounting to between lour and 
five thousand, perished. The ground near the city was rent into fearlul 
chasms, and up to the last accounts shocks were felt daily. Tiberias was 
also entirely destroyed, except the bath's ; and the lake^rose and drowned 
many of the inhabitants. Tne dispatch contains a list of thirty-nine vil- 
lages which had been totally destroyed, and six partially ; and Mr. 
Moore says, it had been ascertained that the earthquake was felt on a 
line of five hundred miles in length by ninety in breadth. It was also 
perceived in the island of Cyprus.* 


SIR JOHN HERSCHEL, ON THE THEORY OF VOLCANIC 
PHENOMENA. 

The following are extracts from a letter from Sir John F. W. Herschel 
to C. Lyellj Esq., dated Fredhausen, Cape of Good Hope, 20th February, 
1836. 

The author commences by inquiring, whether it had ever occurred to 
Mr. Lyellto speculate on the probable effect of the transfer of pressure 
from one part to another of the earths surface by the degradation ot ex- 
isting, and the formation of new, continents, on the fluid or semifluid 
matter beneath the outer crust ? Supposing the whole to float on a sea 
of lava, the effect would merely be un almost infinitely minute flexure of 
the strata ; but supposing the layer next below the crust to be partly 
solid and partly* fluid, and composed of a mixture of fixed rock, liquid 
lava and other masses in various degrees of viscidity and mobility ; great, 
inequalities may subsist in the distribution of pressure, und the conse* 
quences may be local disruptions of the crust where weakest, and escape 
to the surface of lava, <fcc. 

Referring to the phenomena of volcanos, Sir J. Herschel observes, that 
it has always been his greatest difficulty in geology to find a primum 
mobile for the volcano, taken as a general and not as a local phenomenon ; 
and referring to the different theories given on the subject, which he con- 
aiders insufficient, wanting in explicitness and as not going high enough 
in the inquiry or up to* its true beginning, and also as giving in some re- 
spects a wrong notion of the process itself ; — inquiries, how came the 
gases which are evolved to be condensed ?— why did they submit to be 
urged into liquefaction ? — if they were not originally elastic, but have 
become so by subterranean heat— whence came the heat, and why did it 

* Philosophical Mugazine, No. 66. 
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come ?— how came the pressure to be removed, or what caused the 
crack ? 

It seems clear that if the gases or aqueous vapour werfl once free at so 
high a degree of elasticity as is presumed, there exists no adequate 
cause for their confinement. We are forced therefore to admit that the 
elastic force has been superadded to them during their sojourn below by 
an*accession of temperature. 

Assuming a high central temperature, which many geologists admit, 
and with which all are familiar; the author agrees with Mr. Lj ell’s ob- 
lervations, that the ordinary repose of the surface argues a wonderlul 
inertness in (he interior, where in fact he conceives that ever) thing is 
motionless; debarred therefore from the invasion of a circulating current 
or casual injection of intensely hot liquid matter from below, he conceives 
that the phenomena maj be explained as follows. 

Granting an equilibrium of temperature and pressure wfthin the globe, 
the isothermal strata near the centre will he spherical ; but where they 
approach the surl^ce they will by degrees conform themselves to ihe con- 
figuration of the solid portion, that is, to the bottom ol the sea and the 
surface of continents. If we suppose therefore a state of equilibrium, 
arid thaUunder the concave bottom of any great ocean the lines o>‘ equal 
temperature be parallel to its concavity; when this comes to be filled 
up by the deposition of matter brought down by rivers, Arc., the formerly 
concave bottom may become horizontal or even convex, and the equili- 
brium of temperature will immediately be disturbed ; because the form 
of a stratum of temperature depends essentially on the bounding surface 
of the solid above it, that form being one of the arbitrary functions 
which enter into its partial differential equation. The temperature, 
therefore, will immediately begin to migrate fiom below upwards, arid 
the isothermal strata will gradually change their forms from the concave 
to the horizontal or convex form. The former bottom of the ocean will 
then, (after the lapse of ages, and when a fresh state of equilibrium is 
attained,) acquife a temperature corresponding to its then actual depth ; 
while a point as deep below it, as itself is below the surface, will have 
acquired a much higher temperature, and may become actually melted, 
and this without any bodily transfer of matter in a liquid state from 
below. But if the temperature ol this supposed deep stratum be already 
at the melting point, then will this rise to the former bottom of the 
ocean and the strata become melted, water included, with which, from 
the circumstances of the case, they must be saturated 

If Che process of deposition go on, until by accumulation of pressure 
on the bottom or sloping sides, some support gives way,— a piece of 
the solid ciust breaks down and is plunged into the liquid below, and a 
crack takes place, extending upwards. Into this the liquid will rise by 
simple hjdrostatic pressure. But as it gains height it is less pressed; 
and il it attain such a height that the ignited water can become steam, 
the joint specific gravity of the column is suddenly diminished and up 
comes a jet of mixed steam and lava; till so much has escaped that the 
deposited matter takes a fresh bearing, when the evacuation ceases and 
the crack becomes sealed up. 

By taking this view of the process of heating from below, we have a ( 
strictly theoretical explanation of the effects of heat on newh deposited 
strata ; and this, simply because*the tact of new strata having been depo- 
sited, the conditions of the equilibrium of temperuture become altered, 
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find th<jy draw the heat to them, or rather>etnin it in them in its transit 
outwards; the supply from the centre being supposed inexhaustible, and 
its temperature of course invariable. 

As the greyest transfer of material to the bottom of the ocean is 
produced on the coast line by the action of the sea, while the quantity 
carried down by rivers irom the surface of continents is comparatively 
trifling; hence therefore the greatest local accumulation of pressure is 
in the central area of deep seas, but the greatest local relief takes place 
along the abraded coast lines : heie, therefore, ^according to this view 
should occur the chief volcanic vents. 

In this view the effects of the removal of matter from above to beloW 
the sea, are, 1st. It'producesa mechanical subversion of the equilibrium 
of pressure. 2nd. ltalso,»and by n different process, produces a sub- 
version of the equilibrium of temperature. The last is t he mod im- 
portant. It must be an exceedingly slow process , and will depend, 1st. 
On the depth ol ma'ter deposited ; 2nd. On the quantity of water re- 
tained by it under the great pressure ; 3rd. Oh the tenacit) ot the incum- 
bent mass — whether the influx ot caloric from below/h which mint take 
place, acting on that water, shall either heave up the w’hole mass as n 
continent; or shall crack it and escape as a submarine volcano ; or shall 
be suppressed until the main weight, of the continually accumulating 
mass breaks its lateral supports at or near the coast lines, and opens 
there a chain ot volcanos. 

Thus the circuit is kept up — the prirmm mobifo is the degrading power 
ol the sea and lains, (both originating in the Min’s action), above, and 
the inexhaustible supply of heat from the enormous resources below, 
always escaping at the surface, unless when repres.-ed by an addition of 
fresh clothing at an) particular part. In this view' oi the subject the ten- 
dency is outwards. Ever) continent deposited has a propensity to rise 
again, and the destructive principle is continually counterbalanced by it 
reorganizing principle from bAie.tth. Nay, it may go further ; there may 
be such a tendency in the globe to swell into froth at its surface, as may 
maintain* its dimensions m spite of its expense 01 heat, and thus preserve 
the unitoi unity of its solution cn its axis.* 

I* On the subject ol the views here enunciated by Sir John llerschel, 
see a notice ot a paper by Mr. Babbage, Loml. and Edinb. Phil. Mag. 
vol. v. p. 213. Mr. Babbage has since published the substance ol his 
paper in Ins work entitled (< J he Ninth Bridgewater T realise , ” toge- 
ther with the extracts from Sir J. Herschel’s letters, abstracted .above. 
He observes, in reference to the similarity of Sir J. Heischel’s views to 
those he had himself previously started. *• I feel, that the almost perfect 
coincidence of his views with my own, gives additional support to the ex- 
planations I have offered ; whilst the reader wilt perceive, lrom the diffe- 
rent light m which my lriend has viewed the subject, that we Were both 
independently led to the same inferences by different courses ol inquiry.” 
— Editor ot the Philosophical Magazine.] * 

Next is an extract ci a letter from Sir John F. W. Herschel to R, J. 
Murchison, Esq., in explanation of the former, to C. L>ell, Esq., dated 
Fredhausen, 15th November, 1836. 

In this letter the author recapitulates the views given in the foregoing 
abstract, stating that his views are not so much a theory as a pursuing 
into its consequences, according to admitted laws, of the k) pot lies is of a 
high central temperature ; and his object to get a geological prinmm mo<* 
bile in the nature of a vera causa , and to trace its Workings in u distinct 
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und intelligible manner, so that in future, instead of saying ns heretofore, 
“ Let heat from below invade newly deposited strata, then theywwill ex- 
pand, melt,” <fec., we shall commence a step higher, and say, u Let 
strata be deposited, then, as a necessary consequence, and according to 
known regular Hnd calculable laws, heut will gradually invade them from 
below and around ; arid according to its due degree of intensity at any 
assigned time will expand or melt them as the case may be,” <fcc. The 
phenomena of earthquakes, volcanic explosions, <fcc., may arise, but if all 
goes on in quiet, the o^ly consequences will be the obliteration of organic 
remains and lines of stratification, and the formation ol new combinations 
of a chemical nature, &c. ; in a word, the production of metamorphic or 
stratified primary rocks. 

In the formation of these therefore there, is nothing casual ; all strata 
once buried deep enough, and due time allowed, must assume that state. 
None can escape ; all records of former worlds must ultimately perish.* 

FOSSIL FISH1& IN THE LANCASHIRE COAL FIELD. 

On November 1^ a letter u On Fos<il Fishes in the Lancashire Coal 
Field,” by W. C. Williamson, Esq., Curator of the Manchester Natural 
History Society, was read to the Geological Society. 

The author first refers to his account of the Ardwick Limestone, pub- 
lished in the Philosophical Magazine for 1836,*where short descriptions 
ore given of the ichthyolites which had been then met with, consisting 
of scales of MegalichtKys, scutes and teeth of Palaeoniscus and coprolites. 
Mr. Williamson, in conjunction with Professor Johnstone, has since 
come to the conclusion, that the bed in which these remains occur is en- 
tirely a coprolitic mass, the portions preserved being such as would not 
be destroyed by the action of the stomach. With the above remains was 
also described a tooth of Diplodus gibbosus, (Agas-iz,) numbers of 
which of various sizes haveb£en found a ^Bradford, near Manchester, in 
the roof of the great mine, a coal four feel thick, almost the highest in 
the series that is worked ; and the roofstone is almost entirely composed 
of Entomostracous remains. The teeth resemble one figured b) Dr. 
Hibbert in his Memoir on the Limestone at Burdie-house, and referred 
by him to Gyracanthus. The author has met with no traces of the 
thorny ray of this fish. The coprolites contain 72 5 phosphate of lime, 
12*5 carbonate of lime, 12*5 bitumen, 2*5 insoluble matter; resembling 
the analj sis given by Dr. Hibbert. 

The author, in examining, at Peel, near Worsley, the “ Black and 
White Mine,” a coal 6 feet 6 inches thick, and about 1,000 yards below 
the 'Rodte Todte Liegende, found, in its black roofstone, remains of 
Paleeomscus Egertonii. The fine blue colour of the scales forms a cu- 
rious characteristic. Two other forms of scales have been met with, evi- 
dently belonging to distinct species of fish ; one is small, rhomboidal, and 
coated with a bright enamel ; the other is peculiar from the mucronate 
and grooved character cff one extremity, and the cycloid outline of the 
other. At the same place were found scales resembling those of Mega* 
lichthyN, several small teeth of Diplodus gibbosus, and several osseous 
portions of some large fish not yet determined. Near Ringley, about five 
miles from Peel, the same roofstone was found in another pit, which the 
author has not yet further examined ; but in both pits one or two species 

* Philosophical Magazine, No. 66. 

* Philosophical Magazine, vol. ix. p. 24i . 
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of Unio occur, as well as remains of Stigmaria, ficoides, Catamites , no- 
dosusj arid other plants.* 

• COAL DEPOSITS OF ENGLAND. 

At the late meeting of the British Association, Dr. W. H. Crook 
observed on the unity of the Coal Deposits of England, that the coal- 
fields of England and Wales were not distinct basins, hut that the 
supposed basins were only portions which hat^ been detached and 
^elevated by the agency of sjenitic and trap rocks, of a much larger de- 
posit, spread o* er the greater part of the districts now covered by the 
new red sandstone. Of the vegetable origin of coal there is now no 
doubt: the only question unsettled is, did the plants supplying it grow 
on the spots where it is lound, or were they transported ? Dr. Crook 
inclined to the latter opinion, and conceives that this view may be ex- 
tended to the coatof Belgium, of the north of France, and the north-west 
of Germany ; the carbonilerous beds of those countries having, origi- 
nated, in his opinion, in a drift of vegetable substances^from countries 
lying to the east orE.S.E. of them ; and he also thought, that the ex- 
tent and richness of the English coal-fields, especially in th'e Midland 
counties, arose in a considerable degree from the impediments offered to 
the transit of the drifted matter by the slate and other ancient formations 
of Wales and Cumberland. He conMdered, that the Charnwood Forest 
rocks had elevated the coal-field near it, and a ^similar elevation had 
taken place at Nuneaton. 

Mr. Greenough considered the idea of Dr. Crook as very probable ; 
but observed, that the deepest of our coal basins had been found to be in 
South Wales. — Mr. Young, from Nova Scotia, stated, that large depo- 
sits of coal had been found in that country.f 

FOSSIL CROCODILE. 



The Engraving represents the he d of a crocodile ( ? Steneosaurus ,) 
lately discovered in the lias at Whitby, Yorkshire; it is a very perfect 
specimen, feet long. Mr. Charlesworth believes Whitby to be the 
only lias locality in which the skeletons of crocodiles have been discovered 
in this country; and as the number ol specimens hitherto found is very 

I smail, every additional one is worth recording. The Museum at Whitby 
has the finest specimen of fossil crocodile known, 15| feet long; from 
2 to 3 additional feet being wanting to complete its juws.J 

* Philosophical Magazine, No. 72* 

t f Atheneeum, No. 517 5 quoted in the Philosophical Magazine, 
KNo.72. 

| Magazine of Naturul History, No. 10 
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CEPHALOPODOUS FOSSIL SHELL. 

The specimen here figured, 
certainly the rarest and most 
interesting of the species of 
this genus which occur in the 
London clay, has been pro- 
cured by Mr. Whetherall of 
Highgate, Irom th#' railway 
tunnel at Primrose Hill. In 
the Mineral Concho fogy , we 
find at tab. 3. fig. 4. a re- 
presentation of an imperfect 
specimen of this truly elegant 
fossil, under the name of Nautilus ziczac ; but Mr. Soiyerby does not no 
tice the remarkable character of its chambers, except as a ready means 
ot distinguishing the species. The sinous septa, so beautifully shown in 
this specimen, diom the loss of the external coat, would place this spe- 
cies in that division of fossil multilocular shells to which the term Go-i 
niatite has been applied by Von Buch, were not the siphunculus placed 
along! the internal margin. The characters of this shell, indeed, will not 
admit of its being placed in either the genus Nautilus or Ammonites, a* 
will he seen bj a reference to the following characters of the familie 1 
Naulilidse and Amnwonitidae, in the article Cephalopoda, by Mr. Owen, 
recently published in Todd's Cyclopaedia of Anatomy and Physiology : 

Farri 1. Nautilidas. Shell external, spiral, or straight ; septa smooth 
simple ; the last chamber the largest, and containing the animal; siphon 
central or marginal and internal. 

Fam. 2. Amrnonitida*. Shell external, spiral, or straight; septa si 
nuous and with lobated maVgins ; the tyst chamber the largest, and lodg' 
ing the animal ; siphon central or marginal and external. 

Now, it is clear that the specimen before us is neither Nautilus nor Am- 
monite ; lor we are here presented with sinuous septa, whilst the m- 
phn ncle is marginal and internal. 

The billowing may be given as its characters : — 

Shell involute; inner whorl* concealed as in Nautilus; septa with 
deep lateral narrow sinuosities ; siphuncle continuous, marginal, and in- 
ternal. 

These characters might, perhaps, be thought by some sufficiently tan- 
gible to ehtablish a genus for the reception of Nautilus ziczac; but Mr 
Charlesworth does not consider himself warranted in so doing, because 
he is aware of the existence ot a fossil al-o from the London clay, and 
which is figured by Mr. Parkinson ( Organic Remains , vol. iii.), in which 
- the septa are like those of N. zicZHC, but the siphuncle is not marginal 
This specimen, which - is of lurge size, is now in the possession ot Mr. 
James De 0. Sowerby, 

Two points are involved in the History of this fossil, and the othei 
to which reference has been made, which are well worthy of atten- 
tion (connected with their zoological characters, and the conditions undei 
which they are found). The portion of the siphunculus in the cham- 
bered cephalopodous shells appears to be of less value as u generic cha- 
racter than has been hitherto imagined ; and, secondly, it seems that Go 
niutites, or at any rate something very like them occur in the Londoi 
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clay, a bed in which we certainly should not have anticipated their ex- 
istence. 

Although the true Nautili urjp rather plentifully met with when any 
considerable excavations are made in the neighbourhood ot the Metropo- 
lis, the specie* ot This genus are by no means abundant (hioughout the 
whole extent oJ the clay deposit overling the chalk. The) are rather 
numerous in the Isle of Sheppe), and Mr. Charlesworth has occasionally 
seen very fine specimens in the cliffs ol Essex and Suffolk ? but he has’ 
never detected a fragment of a Nautilus in that ri<jji deposit of tertiary 
fossils on the Hampshire coast, nor is he aware that it ever occurs there. 
As the genus is unknown in either the coralline or red crag as a tertiary 
fossil in this country, it is characteristic of the London cbi) . Mr. Bower- 
bank has one specimen of N.«ziczac from Sheppey, and Mr. Sowerby’s 
specimen was horn Ilighgate. The one figured here (by fur the most 
perlect specimen of the three) wa* obtained from n labourer at the Prim- 
rose Hill tunnel.** 


ON THE INCREASE* OF TEMPERATURE IN THE INTERIOR OF THE 
| • EARTH. 

M. Arago has latel) communicated to the Academy of Sciences t+ie re- 
sult of the thermometiical observations which he made on the 1st ol May 
last in the well which is now being sunk at the slaughter-house (Abat- 
oir) of Grenelle, The boring has now reached#the depth of 1,312 
English feet. The bed of chalk, in which the) have lor so long been en- 
gaged, is not jet traversed, but the numerous flints, which were unceas- 
ingly met with at leaser depths, have now disappeared. The city ol Paris 
has determined that the boring shall continue to the depth ol 2,295 Eng- 
lish feet, if the spouting water be not found sooner. It is presumed that 
the water which will issue from so great a depth will possess a tempera- 
ture of between 93.°2 and 95° *Fahr., and, in that case, it might be 
empto)ed lor hot-baths, <fcc. But however this may be, we shall now 
adduce tin* thermometripU observations which have been made at the 
depth ol 1,312 English feet. On the 29th of April, at 7 p.m., lour instru- 
ments were sent down, viz. two of M. Bulen's sell-regi>fering thermo- 
meters, one a diver seme rit thermometer, which M. Magus of Berlin had 
recently sent to M. Dulong, and another of the same construction 
manufactured by IVf. Walferdin. The two first were contained in a copper 
tube, in which they were secure from the pressure of water ; the third 
was open at the top, but m such a manner that the pressure could not 
alter its form ; and the fourth was inclosed in a glass tube, which w%g 
hermetically sealed. These four instruments, after having remained for 
about thirty-six* hours in the well or bore, were removed lrom it on the 
1st of May, about 7 a.m. ; they then indicated the following tempera- 
tures 


The first thermometrographe of M. Bitten. . 74°.3 

The second, # do. 74° 21 

M. Magus* thermometer, a diversement .... 74°-30 

M. Waiferdin's do 74°.66 


Assuming, then, 74°.3 Fahr. as the temperature at the depth of 1,312 
English feet, if you subtract from this number that of 51°.08 fahr., which 

* Mr. Charlesworth; in the Magazine of Natural History, No. 10. 



ARCANA OF SCIENCE. 


262 

indicate# the mean temperature of the surface of the earth . at Paris, 
23°.22 will remain for tne increase of temperature, corresponding to 
1,312 English feet of depth, or wtrnt comes to the same thing, 1°,8 Fnh. 
for 101.2 English feet. If we take the case of the observatory ns the 
starting point for the temperature where it is 53°.06 Fab., 21.°24 Fnh. 
will then be given ns the augmentation for 1 ,222.5 English feet, which 
cprresponds to 103.348 English feet for each centigrade degree.* 


MUD VOLCANOES. 

Isr the proceedings of the Geological Society of France, it is mentioned 
that M. De Verneuil had visited the peninsula of Caman, and the eastern 
portion of the Crimea where the small village of Kertsch is situated, a 
district covered by hills which owe their origin to muddy eruptions, gene- 
rally accompanied by springs of naphtha and by springs^of muddy water 
which evolve gas ; they have a height of from 200 to 300 feet above the 
level of the plains. Their flanks are for the most part furrowed by deep 
crevices, produced by -the action of the waters of the atmosphere on sub- 
stances having but little solidity. At the summit there occur small cavi- 
ties, from an inch to three feet in depth, and having the form of craters, 
which ifre constantly bringing to the surface a small quantity of muddy 
water. Gas is frequently disengaged from this water ; and sometimes on 
the continuation ot the hill there occur springs of bitumen, which are so 
abundant, that M. de Verneuil has counted forty points whence naphtha 
was obtained in buckets like water. An eruption, which lasted six hours, 
had been preceded during three days by subterranean reports resembling 
discharges of artillery. Portions ot black earth, which assumed a variety 
of forms, were projected to a height of from five to six toises. A smoke, 
or rather a gas, having a bituminous and sulphurous odour was uninterrupt- 
edly emitted, and at intervals jets of flame were perceived. At the distance 
of a few toises, the earth seemed to move under the feet of the spectator.! 


CYPRJECASSISj A PROPOSED NEW GENUS OP UNIVALVE SHELLS, 
FOR THE RECEPTION OF CERTAIN SPECIES OF BRUGJERE’s 
GENUS CASSIS. 

By Samuel Stutchbury, Esq., A.L.S. 

CYPR^CASSIS. 

Shell, when young striated, reticulated, or tuberculnted ; outer lip 
simple ,* when mature , outer lip involute, and toothed ; columella lip also 
toothed ; aperture straight, anteriorly terminated by a recurved canal, pos- 
teriorly by a shallow channel. Animal with the mantle bilobed ; operculum 
none. 

-The above genus has hitherto been confounded with Cassis, and, in the 
form of their shells, a considerable analogy certainly exists; but it will be 
found that these genera differ in the following important characters: — The 
true Cassides possess no operculum ; and the animal by means of its man- 
tle, completes the mouth in the young shells, at each separate period of 
growth, as perfectly as in the most mature ; protectingthe ujiper portion of 
the shell by an epidermis : while, on the contrary, the genus before ug 
never forms or completes its outer lip but once duriug its life ; consequently, 

• Jameson's Journal, No. 47. t Ibid. 
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it is destitute of varices. It has, also no epidermis, nor is it furnished with 
an operculum. In the latter characters it approaches much nearer to the 
Cypr&ad®, than to the Cassides. , 

Taking the Cassis rufa as tho t> pe of our new genus, upon comparing 
it with Cypiffia, and particularly with those divisions of that genus which 
are denoted by being rough on the upper surface, including the striated and 
pustulated species, we shall find in its shell such an affinity to these latter, 
that, independently of the distinctness of its animal from that inhabiting 
the true Cassides, we are only surprised that an examination of the shell 
alone should not have attracted the attention of Conchologists to the neces- 
sity ot making the present separation. 

The principal distinction between this genus and Cypraea consists in the 
two lobes of the muntle of the animal not meeting oh the dorsum of the 
shell* Had the lobes of the pallium in C. rufa extended so far as to have 
covered the whole of the shell, as we find to be the case with nearly all the 
cowries, the deposit of a smooth enamel-like coat, similar to that of the in- 
ferior ot basal surface, would then have extended itself over the rough sur- 
face of the upper portion, or dorsum, including the recurved beak, or canal, 
and nearly obliterating the spire; would, in fact, have made it a perfect 
Cypraea. « 

It may be observed, in many species of Cypraea that, after a certain age, 
the dorsal line which marked the division of the two lobes of the mantle 
(so well exemplified in Cypraea rnappa) is obliterated, and that the basal 
edges become much thickened. This is well exhibited in Cypraea caput 
serpentis, vitellus, and most particularly in adult specimens 0/ caunca. In 
these cases, the mantle of the animal is in precisely the Bame circumstances 
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as in tho typical species of our genus ; with this difference only : we sus- 
pect in Cypraecassis the lobes of the animal never entirely enveloped the 
shell, while in' Cjpiaea caurica, and others, the animal was capable of en- 
veloping the shell while it retained its cylindrial form, but n^t after it began 
to expand laterally * 

The above specified distinguishing characters we think quite sufficient 
to justify us m cieating a genus for the reception of that division of the 
genus Cassis demoted by the total want of vauces, the absence ot an epider- 
mal covering, and also being deficient of an operculum. 


COAL-FINDING. 

In the mystetious business of coal-finding, we are warranted in making any 
reasonable experiments which may lead to a recovery of the lange of the 
whole senes of coal measures, and in drawing inferences for our guidance 
in the choice of places of tiial, from the most vemot** phenomena which 
seem to favour our pin pose ; for the seemingly abrupt terminations of some 
of our coal-fields am certainly the most difficult problems in geology. Here, 
the practical man, with a vast field of experience by the side of him, is at a 
loss how Jo proceed. What, therefore, has he to do but to s»ek out all the 
analogous cases, and, even if not strictly analogous, to learn, it he cau, by 
the known the way to the unknown 

Now, there are ceitmn partial infer} uptions to the regular courses of the 
coal-beds m the gieat not them tun of the coal-measuies which extends 
through Deib) shire and Yoikshiie, which may help to elucidate the mys- 
teiies at the two ext i entities of that long coal distnet, and to satisfy us whe- 
ther they really are tei munitions, or only gieat and unusual deflections m 
the ranges of those stiata, deeply hidden and unexplored, and which, better 
known, (peihaps only by experiment.) may enable us to judge of the pio- 
liability ot uniting or extending our coal-fields. 

For solving these important questions on our coal-fields, some few years 
since noticed by Mr. Coueybeare in u very genet al way, (not altogether 
correct,) i think much may lie deduced, both from the observations of the 
geological phenomena, and from expeuence. 

Some aie certainly not extncable m the direction of their ranges, while 
others appeal to be so; and, theiefore, there is a probability of some of 
them being united. 

Sumr oi the coal-fields, paiticularly in the middle of the island, seem not 
yet wrought to any well defined limits of the coal senes ; and, consequently, 
til such cases there is good ground for expecting an extension ; and espe- 
cially as geology, by its settled order of superposition in the rocks, does 
away old eiioneous notions ot cut-ofl's, &c., by the led rock, ami by the in- 
terposition of faults or dikes. 

From the numerous instances of now well-ascertained undulations across 
the geneial ranges of the tjjrata, by which their planes are fonned into ca- 
verns, and. intermediately, in the iever.se of these forms, so that the strata 
of coal may rise on one side up to an unconfoimahle coveiing, cut off by the 
red mail or red rock, there may be good reason to expect the coal measures 
to go duwu again on the other side of the so*cailed anticlinal line at no 
great distance ; and especially where it cau be ascertained that such lateral 
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rise of the strata has not brought up the deepest part of the coal series j but, 
where the millstone girt or mountain limestone appears, there, witff certain 
exceptions, the case may be decisive. 

That there are such opposite lateral rises and dips in the strata, where 
the coal-measures are deeply unconformably covered by the red marl, is well 
known in the extensively wrought collieries of Somersetshire, (where I 
commenced my studies of geology ;) and, consequently, the planes of the 
coal are subject to hollows and ridges, though the exteat*of these irregula- 
rities may not yet be known. # 

We see that the strata, in part, or in whole series of strata in their su- * 
perticial exposures, form such natural hollows and ridges to a great extent, 
chiefly across the bearings of their ranges ; and, therefore, we have a right 
to expect such forms in tfem, even where they are deeply covered* 

The broad and very long coal-field of South Wales terminate* north and 
south with opposite rises in the strata. 

The coal ii? Durham rises, in its southward boundary, nearer to the sur- 
face ; so that good coal is found at no great depth beneath it* unconform- 
able cover of magnesian limestone. # 

The northernmost coal of Yorkshire rises northward beneath a cover of 
the* same limestone, and ranges E. and W. ; forming, with its south-wes- 
tern boundary, a westerly pointed figure, widening and deepening south- 
eastward. 

The question of an east or north-easterly continuation of the coal-mea- 
sures can only he entertained at the easterly end the east and west range, 
before mentioned ; but we must previously turn to other places, to see, by 
analogy, how far any subterraneous deflection in the range of the coal- 
measures may be thereabout expected. 

Along the westerly edge of the coal-measures, both in Yorkshire and 
Derbyshire, there are well-known irregularities occasioned by elevations and 
depressions actoss the general range ot theories, causing sinuosities in the 
marginal edges of the coal-fi!Mds. The lands east waul, over Jthe ndges, 
contract, and those westward, in the hollows, expand the width of the coal- 
measures; so that the first ri.se in the north side of the Dun causes a va- 
cant space between Sheffield and Chapel-town ; and the second rise south 
of Sheffield, and in Derbyshire, causes a vacant space in the productive 
coal-measures between the high part of Sheffield Park and Coal Aston ; 
and in the hollow between these two lidges the coal is thrown back under 
Sheffield. Buf there is a gi eater westward receding in the Droufield 
trough, one side of which, rising to the north, causes a long east and west 
range through Coal Aston. 

We have, therefore, north and south of the Dun, two east add west 
ranging liues ot the coal-measures, (similar to, but much shorter than, that 
on the noith side of the Yorkshire coal-field,) from which two east and 
west ranging hues the coal is known, in both cases, to return and resume 
its regular course. 

That in Derbyshire, from Eckington to Stubly, is several miles in ex- 
tent : but it is not from the magnitude, but from the similarity, of these 
irregularities, that we may infer the probability of the coal-measures, in 
class of the most northerly works in Yorkshire, continuing easterly or re* 
suming a north or north-easterly range, though it may be at a great dis- 
tance beneath their unconformably covering strata.* 

• 

* Magazine of Natural History. No* 12* 
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* THE HINOTHERIUM GIGANTEUM. 

Fragments of the bones of this remarkable fossil and exlinct species 
have been found in several parts of France, in Bavaria, and in Austria ; 
the most abundant remains were found at Applesheim, in the pro- 
vince of Hesse Darmstadt, where an entire head, represented below, 
and the most perfect specimen hitherto 
found, was discovered in the autumn of 
1836 The Applesheim bones were found 
in a sand pit along with marine shells, 
and those from France in a fresh-water 
tertiary limestone. It* is described as 
having been on<» ot the largest of the land 
mammalia, to have attained the length of 
eighteen feet, and according to Cuvier 
and Dr. Buckland, as closely allied to 
the tapir. Dr. Buckland in his Bridge- 
water Treatise (vol. i. ,pp. 137-b) thus 
states his opinion respecting its habits 
“ I shall confine my present remarks to 
this peculiarity in the portion of the 
tusks, and endeavour to show how far 
these organs illustrate the habits of the 
extinct animals in which they are found. 
It is mechanically impossible that a lower 
(Head of the Dinothcuum jaw, nearly four feet long, loaded with 
Gigunteum.) such h eMV y tusks j ls extremity, 

could have been otherwise .than cumbrous and inconvenient to a 
quadruped living on dry land. No such disadvantage would have 
attended this structure in a Urge animal destined to live in water; 
and the aquatic habits ot the family of Tapirs, to which the Dino- 
therium was most nearly allied, render it probable, that, like them, 
it was an inhabitant ot fresh-water lakes and rivers. To an animal of such 
habits, the weight of the tusks sustained in water would have been no 
source of inconvenience; and, if we suppose them to have been em- 
ployed as instruments for raking and grubbing up by the roots large 
aquatic vegetables from the bottom, they would, under such service, com- 
bine the mechanical powers of the pick-axe with those of the horse- 
harrow of modern husbandry. The weight of the head, placed above 
these downward tusks, would add to their efficiency for the service here 
supposed, as the power of the harrow is increased by being loaded with 
weights. 

“ The tusks of the Dinotherium may also have been applied with me- 
chanical advantage to hook on the head of the animal to the bank, with 
the nostrils sustained above the water, so as to breathe securely during 
sleep, whilst the body renytined flouting at perfect ease beneath the sur- 
face; the animal might thus repo>e, moored to th$ margin of a lake or 
river, without the slightest muscular exertion, the weight ot the head and 
body tending to fix and keep the tusks fast anchored in the substance of 
the bank ; as the weight of the body of a sleeping bird keeps the claws 
clasped firmly around its perch. These tusks might have been further 
used, like those in the upper jaw of the Walrus, to assist in dragging 
the body out of the water, and also as formidable instruments of de- 
fence. 
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u TJie structure of the scapula, already noticed, seems'to show that the 
fore leg was adapted to cooperate with the tusks and teeth, in digging 
and separating large vegetables from the bottom. The great length at- 
tributed to the body would have been no way inconvenient to an animal 
living in the wrater, but attended with much mechanical disadvantage to 
so weighty a quadruped upon land. In all these characters of a gigantic, 
herbivorous, aquatic quadruped, we recognise adaptations to the lacus- 
trine condition of the earth during that portion of the teftiary periods, to 
which the existence of these seemingly anomalous creatures appears to 
have been limited.’* 

The head here represented of the Dinotherium Giganteum has 
been carried to Pafis, and submitted to the examination ot French natu- 
ralists. At a meeting of the Academy of Sciences on the 26th of March, 
18/I7, Mr. Blainville read a communication detailing his views, in which 
he says : — 

“ The Dinotherium was an animal of the family of the Lamantins or 
Aquatic Gryvigrades, its proper position being at the head of the family, 
preceding the Dugong, and consequently proceeded^ the Tetracaulo- 
don^ which ought to terminate the family of the elephants. In a word, 
the animal in our opinion, was a Dugong with tuhk-incisors. # We must 
then suppose that it had only one pair of anterior limbs, and five toes on 
each. As to the supposition that the animal was provided with a trunk, 
which might be presumed from the great nasal opening, the enlarged 
surfaces which surround it, and the size of the stiborbital nerve, as lar as 
it may be judged of from the size of the suborbital hole, we believe that 
is at least doubtful, and that it is more probable that the^e dispositions 
bear relation to a considerable developement of the upper lip, arid the 
necessary modification of the nostrils in an aquatic animal, as is equally 
the case in the Dugong.” 

More lately, M. Kaup, the discoverer of the Dinotherium Giganteum, 
who, in his work entitled u Das Theirreich,*' placed this tossil genus in 
the ord^r Edentatp, has reconsidered his former opinion ; and in a letter 
in the Vomptes Rendus for April, I837> proposes the following modifica- 
tion of it : — 

if M. Kaup writes that the observations on the Dinotherium , w'hich 
were pre*ented by Messrs, de Blainville, lsodore Geoftroy St. Hiliare, and 
Dumeril, at th3 meeting of the Academy of Sciences, on the 20th of 
March last, had led him afresh to examine the subject ; and hence, thanks 
to the means of comparison supplied in the superb Gallery of Compara- 
tive Anutomy, he had been enabled to satisfy himself that the alliances 
which he had first established between the animal and the Edentata 
were grounded upon deceptive appearances. 1 now recognise, says M. 
Kaup, that the two phalanges which 1 conceived I might refer to the 
Dmotherium, belonged to some other animal, which, without doubt, 
should be classed as a genus approaching to the +Pangoline$ or Oryctero - 
pes ; but in adopting upon this point the opinion first advanced by Baron 
Cuvier, and which M. de Blainville hus alluded to in his communication, 
1 cannot see in the Dinotherium, as does this latter naturalist, an animal 
yvhich very nearly approximates to the : Dugongs . On the other hand, l 
think it must be placed among the Pacbyderma properly so called, and in 
a genus very closely allied to the Hippopotamus. I shalbstate, in u few 
word*, the reasons which induce me to think that the Dinotherium 

N 2 ’ 
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should not be arranged under the order Cetacea, but rather among the 
Pachyderma. 1st, The texture of the bones of the Cetacea differs com- 
pletely from that of the Dinotherium ; it is more fibrous, whilst in the 
bones of this animal it is harder, as in the pachyderma generally. 2nd, 
The occipital bones of the cetacea present something like fontanells, 
which are especially remarkable in the neighbourhood of the basilar bone ; 
whilst nothing of this sort is seen in the head of the Dinotherium . The 
pars petrosa of this last, which exhibits the same structure as in the pa- 
chyderma, is placed at thje extremity of a long auditory canal, as in the 
hippopotamus, and consequently is not found situated on the level of the 
external face of theoccipitals, as occurs in the dugongs, in which it forms 
a portion which is almost wholly isolated. 3rd, As to the form, struc- 
ture, number, and mode of replacement of the teeth, the Dinotherium is 
evidently one of the Pachyderma; and in this respect it has not the 
Slightest analogy with the Manatee, and still less with the Dugongs. 
4th, If the angle which the frontal bones forms with the bifck part of the 
cranium be excepted, there will be found in this last part, as M. Lauril- 
lard has remarked, » much more resemblance with what we observe in the 
rhinoceros, than with what is found in uny other animal. But this obtuse 
angle, which I also find in the Cete properly so called, as i have formerly 
remarked,* does not at all exist in the Dugong, in which this angle is 



* (Tlio Diuotherium Giganteum restoied.) > 

almost a right one, as in the other Mammalia. 5th, The exterior form 
of the basilar bone, and of the bones which surround it, as well as that of 
the suborbital foramina, are entirely different from what is observed in the 
dugong, and exactly resembles that which is seen in the pachyderma. 
The same is also true of the prolongation in form of an epiphysis, which 
is found behind the glenoid cavity, or rather the facet which forms the 
articulation of the lower juw ; there is no analogy to this except in the 
pachyderma. 6th, The zygomatic arch, bo far as we can judge of it by 
the portions of it which have been preserved, resemble those of the rhi- 
noceros ; in the dugong it is much more arched. — As to the cervical ver- 
tebrae of the animal approximating the dugong, which is mentioned in 
the Catalogue of Fossiles of M. de Klipstein,—a vertebra which M. de 
Blainville alludes to as having possibly belonged to the Dinotherium) it 
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belongs to an animal of the same size ns the manatus, and consequently 
cannot have formed a part of the body of the Dinotherium ; it belongs to 
a new genus, nearer to the manatus than the dugong, to which I have 
given the name of Pugmeodon ; the animal is undoubtedly identical with 
that which hrt* been described by M. Duvernoy, and the same also ns the 
fossil manatus described by Baron Cuvier. The formation in which the 
bones of this animal is found is murine, and all the vertebrae are filled 
with the teeth of the shark. * 

Annexed is a representation of the restored dinotherium as given by 
Kaup. 

M. Strauss, a German naturalist, is not disposed to the opinions of 
Buckland or Kaifp, but proposes one of the same general nature with 
that of Blainville,* • 


* THE SIVATHERIUM. 

The fossil remains of this new genus were discovered in tertiary-strata 
in the valley of the Markanda, in the Sivahk branch o^fhe Sub* Himalayan 
Mountains, associated with bones of the fossil elephant,' mastodon, rhino- 
ceros. hippopotamus, &c., by two meritorious officers, Dr. Hugh Falconer 
and Captain P. T. Cautley, who have published an interesting«accouut of 
their investigations in the First Part of the Nineteenth Volume of the Asi- 
atic Researches, printed at Calcutta in 1836. Fiom the details of these 
officers, it cannot be doubted that the Sivatherium belongs to a genus now, 
for the fiist time made known to naturalists. Some difference of opinion 
has arisen as to the place which this newly discovered animal should occupy 
in the zoological system. Messrs. Falconer and Cautley remark, 

“ That the Sivathenum was a very remarkable animal, and fills up an 
important blank in the interval between the Ruminantia and the Pachytler- 
mata. That it was a ruminant, its teeth and horns clearly establish ; and 
the structure which we have inferred of the upper lip, its being a proboscis, 
the osteology of the face, and the size and position of the orbit, approximate 
it to the Pachydermata. The circumstance of any thing approaching a 
proboscis is so abnormal for a ruminant, that, at first view, it might raise 
a doubt regarding the correctness of the ordinal position assigned to the 
fossil ; but, when we inquire farther, the difficulty ceases. In the Pachy- 
detmata, there are genera with a trunk, and others without a trace of it. 
This organ is therefore not essential to the constitution of the order, but 
accidental to the sized the head, or habits of the animal, in certain genera* 
Thus, in the elephant, Nature has given a short neck to support the huge 
head, the enormous tusks, and the large grinding apparatus of the animal; 
and, by such an arrangement, the construction of the rest of the frame is 
saved from the disturbance which a long neck would have entailed. But, 
as the lever of the head becomes shortened, some other method of reaching 
its food becomes necessary ; and a trunk was appended to the mouth. We 
have only to apply analogous conditions to a •ruminant, and a trunk is 
equally required In •fact, the camel exhibits a rudimentary form of this 
organ, under different circumstances. The upper lip is deft; each of the 
divisions is separately movable and extensible, so as to be an excellent 
organ of touch . f} 
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Geoffroy de St Hilaire, on the contrary, maintains that it belongs, to the 
Giraffe tribe, au opinion rejected by M. de Biainville, who remarks that 



(Sivatherium Giganteum.) 

there is no other semblance between the Sivatherium and the Giraffe 
than that which belongs to animals of the same order of ruminants, as is 
evident on comparing the figure of the head of the Sivatherium, as given 
by Messrs. Falcouer and Cautley, with that of the Giraffe.* 


NEW FOSSIL REPTILE. 

Dr. Mantell has lately obtained from a quarry in Tilgate Forest, u con- 
siderable portion of the vertebral column of the hyheosavrus ; that ex- 
traordinary reptile which was lurnished with enormous spines along the 
back. Jn this specimen there are upwards of twenty vertebrae, consisting 
of the lumbar and many of the caudal vertebrae, together with portions of 
the large spines, and many small dermal bones. The chevron bones pre- 
sent considerable variety in form, according to the position they hold in 
the series. The first caudal vertebrae have chevron bones resembling 
those ot the crocodile ; in the middle of the tail the chevrons utc hatchet- 
shaped ; and towards the extremity they become of an tlonguted form. 
The transverse processes ol the lumbar and first caudal vertebr® are very 
long, and the spinous processes short ; the tail, therefore, must have been 
■wide transversely, and not in a vertical direction, us in the crocodile. f 

* Jameson's Journal, No. 45. 
t Literary Gazette, No. 1066. 



ASTRONOMICAL AND METEOROLOGICAL 
PHENOMENA. 


AURORA BOREALIS. 

On February 27> Professor Lloyd read, before the Royal Irish Academy, 
a note on the Aurora Borealis of the 1 8th inst., of which the following is 
an extract : — 

“ At a quarter past ten o’clock on the night of the 18th inst., my 
attention was called to a remarkable ruddy appearance in the eastern 
part of the sky, which, at first view, seemed to arise from the reflection 
of a fire. On a’more attentive examination, howevef, it was soon evident 
tl\at the appearance was purely meteoric, it was, in fact, an auroral phe- 
nomenon, though of a very peculiar kmd. 

“ It was bright moonlight, and Mars had just nppeare*d after his 
occultation by the moon. The sky was entirely without clouds ; but the 
northern, eastern, and western segments, were covered with a curtain of 
diffused Aurora, resembling a luminous vapouV. This curtain was lifted 
from the horizon on the east and west, and exhibited a deep blue sky. 
Blit the distinguishing appearance was, that large masses of this light, 
especially towards the east and north-east, were of a bluoihred colour, 
which presented a vivid contrast to the blue ot the sky beneath. A large 
patch ot this red light, about 40° from the horizon to the eastward, wms 
the most remarkable. . It continued disfmctly visible for upwards of half 
an hour ; and its motion was so rapid, that in this time it had advanced 
from about due east to a point nearly south-east. 

i( There was a mass of white streamers to the north, which reached 
nearly to the zenith, and pointed somewhere between the magnetic and 
due north. At half-past ten o’clock, <t brilliant and well-defined stream 
of light, of the blood-red colour, appeared a little to the south of west, 
and seemed to be a disjointed portion of the eastern red nia^s. A few 
minutes alter its appearance, a large- mass of white auroral light begun to 
rise rapidly from the northern horizon ; at the same time the northern 
streamers became much more vivid, and took a fan-like appearance, con- 
verging to a point not far from the zenith. There was no appearance, 
however, of Corona. Shortly after, (about 10 5 * 40m,) a portion ot the light 
of these streamers, about midw r ay between a Ursae and Polaris, assumed 
the unusual blocd-red tint, and continued ol this colour for several mi- 
nutes. 

“ Before eleven o'clock all the peculiar appearances had nearly gone ; 
and there remained nothing but the (aint luminous clouds, with light 
streamers to the N.N.W. These streamers were still playing a‘ twelve 
o’clock, and extended from the zenith to within about 30° of horizon. 

* ( The thermometer stood at 38° Fahr., aud the barometer at 29 
inches. The wind was dry and piercing.” 

The following note, by Mr. Bergin, supplies the account of the early 
part of the phenomenon : — 
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" On alighting at the Dunleary station at seven 'o’clock, (from the 
Railway,) we observed a mngnificenly coloured crimson Aurora as a 
broad mass to the westward ; and our first impression for a moment was, 
that it was the light from one of the engine furnaces reflected from a cloud 
of steam. It extended from near the horizon towards the' zenith, with 
frequent flashes or streamers within itself. From the main mass, round 
by the north, and onward to the east, the whole sky had a crimson or 
carmine tint ; and were it not for the brilliant moon (near the fall) I do 
believe the splendour woqjd have equalled any 1 have ever heard of. * • • • 
*The Aurora assumed the general appearance of an arch ; the first ob- 
served mass to the westward being one leg which faded away towards the 
zenith, where there was a steady circular patch of great brilliancy of co- 
lour, and from thence, separated by a small interval, was a faint limb de- 
scending to the eastern horizon. * * * * These appearances continued 
with scarcely any change till near eight o’clock, About nine o’clock the 
general appearances were much the same, save that the easierm limb of 
the arch was not visible, and the western much more intensely coloured, 
and like a steady column. * * * * Throughout, its limits had been well 
defined ; and it was perfectly transparent, stars of the third, and, per- 
haps, the fourth magnitude, being seen through it.”* 

AURORA BOREALIS IN LONDON. 

Sunday, the 12th of November, was remarkably fine, a cold wind which 
blew from the NW. in the< early part of the day declined in the afternoon, 
and the sun set with a splendour, in a nearly cloudless sky, that is rarely wit- 
nessed in this month ; the moon, which was at the full, and the planet 
Venus but recently passed her conjunction, presented an assemblage of 
beautiful objects to the lover of Nature. As soon as the sun had completely 
set, an Aurora was visible, from the NW. to the NE., of extraordmuty bril- 
liancy and variety, presenting a succession of arches, reaching from about 
10 ° above the horizon to within 20° of the zenifh, and occasionally complet- 
ing the arch by uniting at that point ; it continued for about three quarters 
of an hour, and died away gradually at halfpast six o’clock. The rest of 
the night was fine, but more cloudy ; on the following day, the 13th, a 
steady rain began at two o'clock f.m., the barometer having fallen about 
2 inch. 


AURORA BOREALIS. 

In terminating a communication made to the Petersburgh Academy, re- 
garding'' the aurora of the 18th of October, 1836, as seen at Durpat, MM. 
Struve and W. Preuss deduce the following geueral conclusions : — “ The 
greyish segment placed near the northern point of the horizon, which seemed 
to serve as the base of the whole aurora, and which we perceived for a long 
time at Dorpat, is only the darkened colour of the sky, and not a cloud. 
We have often observed thjs segment in very obscure nights and at consi- 
derable heights above the horizon, and we have then constantly seen the 
stars without any sensible diminution of their light. Its obscurity is only 
the consequence of the contrast which exists between it and the luminous 
arches which surround it. When the segment is in part divided and illu- 
minated by the luminous arches, We must attribute this effect to the exist- 
ence of the luminous matter in the parts of the sky which did not previ- 


* Philosophical Magazine, No. 72. 
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ously* exhibit any brightness. 2. It appears to us very probable that the 
distance of the aurora from the observer is not very considerable, at least 
when the aurora is vividly extended and intense ; and that the position of 
the light is if the clouds. We may even conjecture that the phenomenon 
of the polar light is partly to be atttibuted to the constitution of the atmos- 
phere in the region of the clouds. The reflection of the auroia on the 
whole surface of the ascensional cloud, is explained by the short distance 
between the earth and the red light that is perc^ved ; for the simultaneous 
existence of the aurora borealis with the formation of the cloud, proves the* 
great similarity of the white bands and the white veil to those of the same 
sort which present themselves without any aurora, but which are much 
less intense ; so that, wh^u we perceive the white horizontal bands that 
have lasted a long time, we believe, first of all, that they are a white cloud 
formed by the debris of the first ^aurora borealis, 3. We are of opinion 
that the expUniation of the aurora requires the observation of general terres- 
trial circumstances as well as of local conditions, especially when the phe- 
nomenon is of gueat extent.* # 


OBSERVATIONS ON THE METEORS OF THE 12TH OF NOVEMBER. 

By Professor Forbes. 

A committee appointed by the physico- Mathematical Society (University 
of Edinburgh) were employed on the nights ol the I2th and J3th of Nov., 
in watching lor the annual tall of meteors, expected to take place about 
that time. During the earlier part of the night of the 12th there was a 
fine coloured Aurora : at 7*‘ 3<) m , a red arch extended from E. to W., 
passing about 15° South of the zenith, and within 15° of the full moon. 
This continued with slight variations till Uh, when it stretched from E. 
to SW\, there being u beautiful red spot at the point oi radiation a little 
S. or SE. of the zenith. The red colour continued with variations till 
10k ]£m, wh*:n the whole northern hulfol the sky was covered with bright 
greenish streamers. Soon after the gky became covered with clouds and 
mist, through which the brightest stars only were visible. There was 
scarcely any wind. Till l«te in the morning no meteors of any import- 
ance were seen* At 9k 35m one meteor shot Irom E. toward N NE., and at 
lOk 20 m another from the zenith along the meridian. At 0* 1 25m one passed 
fronuN.NW. to SE., and at ]h 45*» another shot nearly due S. About 
4h, however, the feky cleared, and between that und 5k 10m lour*bright 
meteors were seen in the immediate vicinity of Leo, of whch the three 
last hud paths inclined so as to meet in that constellation. All these were 
inclined towards the north, and more inclined the higher in the sky. 
Throughout the night of the 13- 14th, clouds, mist, and sleet prevailed, 
and nothing was seen, ft may be added, that professor Nichol, ol Glas- 
gow, mentions, that about five o'clock of the morning of the 13th he saw 
three meteors, at intervals of two seconds, shoot from the centre ol Leo 
towards the south, Irom which he concludes that u shower did take place 
at an earlier period of the night. f 

* Jameson’s Journal, No. 47. 

t In the Comptes llendus of the 27th Nov. are some accounts of obser- 
vations, on the night of the 12th and 13th, at Paris, Montpellier, Geneva) 
and Marsuilles. 
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THE NOVEMBER ASTEROIDS. 

A sharp look-out appears to have been kept at Plymouth, both at sea 
and on shore, for the shooting-stars which were expected jpn the night 
of the 12th and 13th of November. Several officers of t'ne navy, and 
Mr. Southwood of Devonport, have enabled a Committee of the Plymouth 
Institution to transmit a diagram of the meteors observed, accompanied 
with notes of the time of each phenomenon, its altitude and direction, the 
.character of the light, anti incidental remarks. 


On November 11, there was noted 1 

12, weather hazy 0 

13, 25 

14, 18 

15, * 16 


The directions werg* 


West 31 

South-west 3 

Northwest... 1 

North 6 

North-east 1 

South 4 


The times were : — 

Between sunset and midnight. 
Between midnight und sunrise 


Total 60 

South-east 2 

South-east by East..... 1 

East 2 

Unknown 0 


Total.... 60 


19 

41 


Total 60 


r 

The Constellations in which they 


Cygnus 1 

Muscu Borealis I 

Auriga . . 12 

Linx 2 

Perseus 5 

Camelopardalus 1 

Triangula 2 

Ursa major . 1 

Ursa minor... 1 

Leo^ninor 1 

Andromeda 2 

Taurus 14 


ippeareJ were : — 


Cassiopeia 2 

Cepheus 1 

Pegasus 2 

Orion 2 

Monoceros 1 

Gemini 3 

Draco 1 

Cancer 1 

Cetus * 1 

Cnnis major 1 

Virgo 2* 


THE NOVEMBER ASTEROIDS. 

Notice of a recent Communication relating to them, by Dr . Others, 

Those who take an interest in physical sciences have, within these few 
years, had their attention directed to the periodical return of shooting-stars ; 
|pd recent obseivations go, far to subvert the opinions formerly held 
with respect to them— namely, that they originated within the limits of 
our atmospheie . 9 On the coutrary, it is now looked upon as an established 
fact, that they are heavenly bodies of inconsiderable dimensions, but which, 

* Magazine of Popular Science, No. 15. 
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in common with all others of a similar nature, have, of course, a regular 
motion. They are, in short, supposed to represent, in the solar system, the 
animalcules of the animal kingdom. 

Olbers, in t^e J a hr Ouch fur 1837, brings forward, with irresistible force, 
and clearness, numeious proofs in favour of this supposition; and the fol- 
lowing geneial sketch will, it is hoped, give a faithful abstract of* the argu- 
ments to which he therein has recourse, in favour of the qew theory. • 

On the 12th of Nov., 17^, before sun-rise, Humboldt and Bonpland, on 
the coast ot Mexico, observed, during four hours, 3 succession of many thou- • 
sand shooting-stars and small fire-balls. The part of the heavens whence 
they emanated lay due east, and they extended over a space of 30° to the 
right and left of that point. They rose above the horizon in an east-north- 
east direction, and fell towards the south, describing unequal arcs in their 
couise. Some attained an altitude of 40°, and there were none that did not 
rise td between 25° and 30°. Several appeared to buist; the laigest, how- 
ever, disappeared, without throwing out any coruscations. Some had a large 
nucleus equal to Jupiter in brightness, and all, or nearly so, had tails. 

This remaikable phenomenon was also simultaneously observed from 
various distant points of the earth. A similar display was again witnessed 
on the night of the 13th of November, 1831 ; on the night of Jhe 12th of 
November, 1832 ; on the same night m 1833 ; and on the night of the 13th 
of November, 1834. 

This periodical return induced many persons, where the cloudy state of 
the weather did not altogether put a stop to their observations, to keep a 
good look out on the nights between the 11th and 14th of November, 1836; 
nor was the trouble they thus took thrown away, for it appears that a vast 
number of shooting-stais were actually at that time observed from the most 
distant points of the globe. 

The periodical return of these bodies would thus seem to be established, 
hut this is not sufficient for u* to form arty just notions as to their nature. 
The fiist step to be taken to that end is to discover what their elevation 
above Jhe earth’s suifa.ce may be. 

Ju order to arrive at this, two observers in concert determine the angle 
under which they see a shooting-star, indicating likewise the time of its 
appearance, and noting the star near which it came into sight. Now, if 
two such observers remaik at the same instant, and in the same direction 
and position, aay shooting-star, it may fairly enough be assumed that they 
are looking at one and the same object. A tnaugle is thus obtained; the 
base,* that is to say, the distance between the observers, and the two angles 
of which, aie appioxunateiy known, so that the calculation of the distance 
presents no difficulties whatever. 

Simple as these observations are, it is evident that they cannot pretend 
to auy thing like exactness ; as they are, however, very numerous, their er- 
rors thereby eliminated, and approximate results, at least, are arrived at ; and 
the distance being thus asceitained, their rea[ velocity may be deduced 
from the apparent. * 

Olbers conveys his opinions respecting these bodies in the following 
terms. The remarkable and very unequal distribution »»f those small bodies 
revolving round the sun, which form the file balls aud shooting-stais of our 
planetary system, as well as the general resemblance and nearly similar 
nature of all the meteonc stones which fall from time to time (taking into 
consideration both their external characters, and also their chemical com- 
position), seem to indicate, not only that they have one common origin, 
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but also that it was one common cause, which has thus hurled them' into 
space. 

One cannot help reverting, involuntarily, to the hypothesis which holds 
the four new planets, Vesta, Juno, Pallas, and Ceres, to he Vut fragments 
of a larger planet, formerly revolving round the sun between Mars and 
Jupiter, but which has been shattered to pieces by some violent catastrophe* 
On sflch a planet as this exploding, and being scattered about in all direc- 
tions, there would also be, independent of the larger fragments, innumer- 
ably much smaller, indeed minute pieces, hurled into space, and these would 
now circulate about the sun in ellipses of various degrees of eccentricity. 

It must be borne in mind, that 01 be is treats this, however, as a mere hy- 
pothesis, and distinctly says he by no means adopts the language of Pro- 
fessor Wildt, who, as may be seen by referring to the 9th volume, p: 408, 
of Futgt’s Magazin fur den neusten Stand dev Naturkunde , unreservedly 
asserts, the stones which have fallen on the earth to be “ the* ruins ofsome 
globe which has been destroyed, and which revolve round the sun till, 
sooner or later, they fall in with a planet. 

“ They, without doubt, he continues, belong to the group of Ceres, Pal- 
las, $*c., and thus we see how it is that their appearance and composition 
bear such general resemblance to each other.” 

What we really know of shooting-stars, of those at least, which are allied 
to fire-balls, if not actually identical with them, may be summed up in the 
following words : — 

1st They move at considerable elevations above the earth, their distances 
from it ranging from between 140 to 190 miles. 

2ndly. Their velocity is equal to that of several of the planets ; and 
their relative velocity, compared with the earth, may vary from 37 to 42 
miles in a second.* 

3dly, Hence it is from withou* the regions of space that they enter our 
atmosphere, and it is not within the limits of^the latter that they originally 
take their rise 

4thly. They are not ejected into the earth from the moon. 

Much that is connecied with these interesting meteors, it is, however, 
quite out of our power to explain For instance, how is it that they become 
ignited? How is it that, m the extremely raie medium in which they 
move, they coutinue glowing, or, indeed, burning with such bnlliancy i 
How can the comparative small mass of the meteoric stones which falls to 
the earth exjrand m those elevated regions to bodies several hundred feet 
in diameter ? 

Must we uot suppose, with the acute Van Hoff’, of Gotha, that the ma- 
terials of which shooting-stars originally consist are submitted to a peculiar 
Chemical process upon entering into our atmosphere, the result of which is 
the foi mation of the substance we see fall as meteoric stones,— a process 
which surely cannot consist merely of fusion ? 

All these questions, and many others of a similar nature, will possibly 
remain for ever unanswered, or be, at least, but unsatisfactorily solved ; for 
it scarcely appears probable that time can give us a deeper insight of the 
circumstances connected with this subject. How can we, indeed, even 
hope to arrive at a satisfactory knowledge of processes carried on at alti- 
tudes where the air is far rarer than in the most perfect vacuum we can pro* 

* Littrow gives the mean velocity of Mercury only at 30 miles per 
second, that of the earth at 19 rmies, and the mean of the four new 
planets at 12. 



METEOROLOGY. 


277 


cluce* and where, moreover, the atmosphere possibly consists of gasses of 
which we know nothing, and all earned on at a temperature of absolute 
cold. What powers affinity, electricity, and magnetism are there invested 
with, will always remain a mystery to us.* 


OBSERVATIONS MADE ON THE NIGHT OF NOVEMBER 12, 1837. 
By Mr. W. H. fVkUe t M. B, S Secretary to the Meteorological Society u 

This being the anniversary of the return of those meteoric displays which 
have occupied the attention ol men of science tor several years past, I very 
carefully watched the appearance of the heavens from sunset, which was 
one of the most bnlhanti had witnessed for some time past ; and found 
myself amply repaid, not with witnessing any meteoric display, but one of 
those singularly electric phenomena that seldom become visible in this lati- 
tude, and vrtiich, in colour, greatly resembled the rosy-hued band of light 
that stretched itself across the heavens on February 18, J836. 

The full moon rose majestically, if 1 may use ihojexpression, and gave 
that summer-like effect to the evening which is rarely witnessed at so ad- 
vanced a period in autumn. One of my sons, at half-past five o’clock, 
called my attention to what he took to be a lunar rainbow : thrts was a band 
of reddish-coloured light, stretching across the heavens below Ursa Major, 
from W. to N. This lasted only a lew minutes; and the tinge became, as 
it were, transferred to some thin and pieviousiy transparent clouds, which 
followed each other from N. to S. in quick and wavehke succession. Bands 
of white and red clouds rapidly succeeded each other. At six v. m., the 
western part of the heavens appeared as if reddened by the reflection from 
some distant conflagration. At a quarter past eight, the red light began 
gradually to fade away, and to assume a )elluwish tinge ; the clouds foim- 
mg themselves into parallel bands, abous the magnetic meridian. At nine 
p. m., no tinge ot colour was perceptible ; but the white clouds still main- 
tamed their parallel positions, till past eleven o’clock, when a beautiful co-* 
ronaformed louud the moon, which exhibited the prismatic colouis in the 
greatest peifection I ever witnessed on similar occasions. At half-past 
eleven, thick clouds collected in the S. E., and soon completely hid the 
moon from view. The magnetic north appeared like the early dawn of a 
summer's mqming, which, at midnight, was no longer visible, m conse- 
quence of clouds. This beautiful phenomenon has amply made amends 
for.the absence of a meteoric display. As there appeared a decided con- 
nexion with the magnetic curves, 1 apprehend this to have been an electri- 
cal phenomenon ; and, as similar phenomena are frequently witnessed in 
higher latitudes pieviously to the occurrence of terrestrial disturbances, as 
earthquakes, hurricanes, &C., may we not consider this phenomenon to have 
been in some way connected with the late storms of thunder and lightning, 
and the luuous gales that characterized the commencement ot the present 
mouth, and which are so unusual at this advanced period of the year ?f 

SHOOTING STARS. 

M. Arago announces that an extraordinary appearance of shooting 
stars took place in the night of the 10 to the 11th of last August. Ills 
oldest son, who is no astronomer, and one of his frieqds, walking in the 

* Magazine of Popular Science, No. 19. 

f Magazine of Natural History, No. 12. 
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garden of the Observatory, counted not less than 107 between a quarter 
past eleven and a quarter past 12. From 12h 37 m to 3 26 m at the begin- 
ning of the twilight, MM. Bouvard and Laugier, astronomical students, 
observed 184 of these meteors. The greater number seemed to take a 
direction towards Taurus, as was to be expected from the direction of 
the motion ot translation of the earth . — Compter He talus, August, 1837, 
p. 184,* 

* NEW RAIN-GAUGE. 

By the Rev. Thomas Knox, M.R.I.A . 

Off the 26th of June last a new rain-gauge was exhibited to the Rojal 
Irish Academy, contrived by the Rev. Thomas &nox. 

The object ot this instru- 
ment is to register the amount 
of ruin that falls when the 
wind is in different points. Its 
construction is very simple. 

The water, — instead of de- 
scending frqm the reservoir 
directly into the tube of re- 
gistry, — passes through u la- 
teral tube into an annular- <' I ' ' -I 

shaped vessel, divided into j , 'j \ 

eight compartments, each of '' 

which terminates below in a 
graduated glass tube. It is 
obvious, then, that if the 
eight tubes be set to cor- 
respond with the cardinal and 
intermediate points, and that 
the reservoir be made to re- 
volve on a vertical axis by 
means of a vane, the direction 
of which corresponds with 
that of the lateral tube, the 
object proposed will be at- 
tained. Mr. Knox has pre- 
ferred to make the reservoir fixed, and the system of tubes movable ; but 
the result is obviously the same.t 

NEW CONSIDERATIONS IN FUTURE ESTIMATES OF THE HEIGHT 
OF THE ATMOSPHERE. 

All determinations of the height of the atmosphere founded upon the 
duration of the twilight, which have been admitted upjto the present time, 
repose upon the hypothesis that the solar rays which define the limits of 
the phenomenon huve been reflected but once. All have supposed, that 
after two reflections by aerial strata, the solar light is so much attenuated 
as to be no longer appreciable. These elements can no longer be admitted 
into the calculation. Experiments on the polarization of light huve, in 

* Philosophical Magazine, No. 73. 

. f Philosophical Magazine, No. 67, Third Series. , 
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in fact, proved, that reflections, though repeatedly multiplied, still contri- 
bute very materially to the dissemination of the sun’s light through the 
atmosphere, and that, in every direction, there are rays, which, alter tre- 
quent reflection, continue to make a notable part ol every pencil of solar 
light which enters the eye. Further, it will be evident, that by the in- 
troduction of this new element into the calculation, the altitudes of the 
atmosphere will be lound to be less than those given byjhe old method. * 


METEOR AT PERNAMBUCO. 

On the lHhof December, 1836, at half past 11 at night, a brilliant meteor 
of great diameter was sepn over the vilage ol Macao, at the entrance of 
Reo Assu : it pursued a direction Irorn north to south, and had been seen 
in Cearn more than sixty leagues oil*. It burst with a loud explosion al- 
most immedwtely alter its appearance at Macao, and projected an immense 
number of aerolites over a space more than twenty leagues in diameter: 
these masses broke through the roofs of many dwellings, and killed or 
wounded many oxen in the fields ; numbers of the stones were found em- 
bedded in the sandy plains where none such existed before.f 


ESTIMATE OF SOLAR UEKT ANNUALLY RECEIVED BY THE EARTH. 

The surface of the globe being four times th» ucea of a section of the 
sunbeam constantly incident on it, and the quantity of heat continually 
received by the earth, (or, at least, into its atmosphere), being necessa- 
rily greater than the maximum ever observable at its surface, it follows 
from this that the solar heat annually incident on our globe would suffice 
to melt, at least , 84*54 feet of ice over its whole surface. Perhaps 100 
feet would be nearer the truth ; the .radiation here assumed as an ex- 
ample, being by no means The greatest I have observed at the Cape. 
The clouds, however, probably radiate off a large proportion ol this heat 
as soon as received, and prevent its eYer reaching the ground. | 


REMARKABLE SPOTS ON THE SUN IN MARCH, 1837, 

The following note was made by Sir John Herschel, at Fieldhausen, 
near Wynberg, at the Cape of Good Hope, during the Spring-equinox of 
the .present jear. 

€t The sun at present is, and has long been, affected with a display of 
spots, extraordinary both in point oi number and magnitude, and in 
every point of view extremely remarkable. They do not, however, ap- 
pear to have affected its emission of heat ; at least, I perceive no marked 
excess or defect of radiation, us indicated by the Actinometer, this year, 
compared with corresponding seasons of 1834, 1835, and 1836. This 
instrument puts all sucn inquiries completely* within our power.'* § 


ANEMOMETERS OF MESSRS. WHEWELL AND OSLER. 

At the late meeting of the finish Association, Mr. Whewell rapidly 
sketched the principle on which his instrument registered the quantity of 

* Magazine of Popular Science, No. 14. t Ibid, No. 22. 

\ Ibid, No. 20. § Ibid. 
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atfrial current passing any place. He had exhibited the instrument in an 
unfinished stale at the Dublin meeting, and in a raoie matured state of its 
existence at Bristol ; it had since received some valuable improvements) 
which were suggested by the practical working of the machine. That He 
might not occupy the time of the Section too long, it would suffice at pre- 
sent to say, that in it a small set of wind-mill vanes, something like the 
ventilators placed in our windows, were presented to the wind by a com- 
mon vane, let the direction of the wind blow how it might : the aerial cur- 
rent as it passed set these vanes into rapid motion, and a train ot wheels 
and pinions reduced the motion, which was thence communicated to a pen- 
cil traversing vertically, and pressing against an upright cylinder, which 
formed the support of the instrument, and that 10,000 levolutious of the 
fly only caused the pencil to descend the one-twentieth ol an inch. The 
surface ot Ihe cylinder was japanned white, and the pencil as the vane wa- 
vered kept tracing a thick irregular line, like the shadiugs on |he coast of a 
map : the middle of a line was readily ascertained, and it gave the mean 
direction of the wind actually exhibited before the eye by a diagram, while 
the length of the hie-Was pioportioual to the velocity ol the wind, and the 
length of time during which it blew in each dueetion ; which theielore 
gave what he called the integral eiiects of the wind; or the total amount of 
the aerial current which had passed the place ot obseivation m the direc- 
tion of each point of the compass during the mteivai which had elapsed 
since the time ot last recording the mstiument. Tins, it was well known, 
was a subject of much impoitance iu meteorological speculations, but has 
not been hitherto accomplished. It was indeed deemed of much conse- 
quence, to obtain even the mean direction of the wind at a given place, and 
the celebiated Kamtz, in his Meteorologic, has made a collection of seve- 
ral results of this kind ; but, in the ordinary way ol registenng even the 
direction of the wind, which is, by stating the leugth ot time it blows from 
a certain point of the compass, it is obvious the velocity ot the wind is 
altogether left out of account, and therefore the high wind or storm oi one 
day, is plaied on a par with the gentle breeze of the next, and therefore 
not an attempt can he made to mler the total quautity, or what he had ven- 
tured to teim the integral effect ol the wind. Mi Whewell then exhibited 
large diagrams, giv.ng the results of the observations recotded at the Cam- 
bridge observatory, under the care of Professor Challis, and at the house of 
the' Cambridge Philosophical Society. The similarity of the curves showed 
a general coincidence, but some discrepancies were accounted for by the 
fact, that the dome of the Equatorial iu/»tmments sheltered the auemonie* 
teis plac 2 d at the observatory on the north side, while that placed upon the 
house of the Philosophical Society was well situated lor receiving the wind 
fiom every quarter, Anemometers on this principle had been also erected 
by Professor Foibes and Mr. Rankin, at Edinburgh, and by Mr. Snow Har- 
ris and Mr. Southwood, at Plymouth ; but he was not at present prepared 
to state the results of the observations made with them, though he had 
little doubt they would be interesting and useful. 

Tlie Piesident of the Section supjwsed it would lather suit the conveni- 
ence of the Sectiou to hear Mr. Osier give the description of his anemome- 
ter aud rain-gauge, before they proceeded to make observations on the 
communication ot Mr, Whewell: accordingly,— 

Mr. Osier, of Bnmiugham, read an accuunt of a new Registering Ane- 
mometer aud Rain-gauge, now in use at the Philosophical institution, at 
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Birmingham, illustrated by diagrams, giving a'condensed view of the ob- 
servations recorded during the first eight months of the year 1 837- 

He observed, that although the results obtained by this instrument are 
essentially different from those produced by the anemometer exhibited last 
year at Bristol* by Professor Whewell, he should have hesitated to intro- 
duce the one now submitted to the Section, bad he not been kindly encou* 
raged so to do by that gentleman himself. In this instrument the direc- 
tion of the wind is obtained by means of the vane attached to the rod, or 
rather tube that carrier it. and consequently causes the latter to move with 
itself. At the lower extremity of this tube is a small pinion working in a < 
rack, which slides baekwaids and forwaids as the wind moves the vane, 
and to this rack a*pencil is attached, which marks the direction of the 
wind on a paper ruled witl^the cardinal points, and so adjusted as to pro- 
gress at the rate of one inch per hour by means of a clock. The force is at 
the same time ascertained by a plate one foot square, placed at right angles 
to the vane, supported by two light bars running on friction rollers, and 
communicating with a spiral spring in such a way that the plate cannot be 
affected by the wind’s pressuie, without constantly acting on this spring, 
and communicating the quantum of its action by a ught wire, passing 
down the centre of the tube to another pencil below, which thus register* 
its degree of force. The rain is registered at the same time byjts weight 
acting on a balance, which moves in proportion to the quantity falling, aud 
has also a pencil attached to it recording the result. The receiver is so 
arranged as to discharge every quarter of an inch # th$t falls, when the pen- 
cil again stands at zero. 

Mr. Whewell spoke highly of the construction of this anemometer, and 
he had no doubt but that a very slight modification of the mode of register- 
ing its indications would cause it to answer every purpose which he had 
lately described as desirable. In its present form, however, it was the 
force of the aferial current which it indicptyd, not the integral effect. He 
also highly commended the Tatn-gauge, and the method of showing to the 
eye in one diagram so many important meteorological phenomena. Pro- 
fessor Lloyd stated, that there was a very simpJe method of causing the 
anemometer o f Mr. Osier to give the integral effect of the wind, and that 
was to cut out the paper coveied by the tracings of the pencil indicating the 
force of the wind, and to weigh it ; for it was easy to perceive, that since 
the ordinates of the curved spaces covered by those tracings were propor- 
tional to the fdice, and, therefore, the velocity of the wind, and the ab- 
sciss® to the time, the areas represented the integrals, or the total amount 
of the’aBiial current. — Mr. Ettrick asked, whether some other method of 
supporting the cylinder which moved back and forward as the force sof the 
wind varied, rather than friction idlers, wouid not be desirable — such, for 
instance, as.bridle rods, or other means known to practical mechanics, and, 
he was suie, well known to Mr. Osier. Mr. Osier replied, that many me- 
thods of supporting this part of the apparatus had been tried and laid 
aside, as not answering ; among the rest, bridle tods. 


STORM AT CONSTANTINOPLE. 

The following is an extract from a letter from Admiral Roussin to M. 
Arago, regarding certain periodical storms at Constantinople “ Last 
night (the 10th of August) we had a violent storm ; it is periodical, and oc- 

• Philosophical Magazine, No. 69, 
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curs almost every year between the 10th and 15th of August. This storm 
commenced in the south, and then veered to the north, approaching the 
Black Sea. its ordinary domain. It lasted from one o’clock in the morning 
to daybreak with great violence, and accompanied by a furious rain ; the 
lightning struck three points near to one another ; at rera, at the embassy 
of Denmark, and at that of Spam, it broke the doors, burnt the carpets 
and curtains, but without touching the panes of glass. The other stroke 
fell ’on a small Greek vessel, broke its mast, killed a man, and wounded 
another. At othei tim^s storms aie by no means frequent here ; I hate 
never seen more than three or four in a year/* 


GREAT METEOR. 

(Note communicated to the Academy by JV1. Hauvais, pupil at the Obser- 
vatory.)-—' “ On Thursday, 2ht ot September, 1 H37, at 7h. 4H' mean time, as 
1 was ciossmg the square ot the Pantheon, on my way to the Obseivatory, 
I suddenly perceived a 'dazzling ball, which produced so great a light, that 
objects threw a distinct shadow, It commenced its course from a point 
situated at nearly ^an equal distance from the eagle and the dolphin ; 
passing 6 of the Kagle, it was suddenly extinguished near a Capricorn, a 
little to the east of that star, leaving behind it a long luminous train. The 
duration v/as not above 6" or T ; nevertheless, as the light which it dif- 
fused made me turn my eyes to the quarter from which it came, it u pro- 
bable that the meteor had existed for some seconds before 1 perceived it. 
Its form was rounded at the lower part (that which, following the move- 
ment of the ball, was in front); the upper part was less distinctly termi- 
nated. It gave out in all directions brilliant rays of white light. Its dia- 
meter, in a honzontal direction, seemed to me equal to a fourth part of 
that of the moon. The sudden appearance of a light so vivid, m a sky 
which was quite obscure, (the moon had not then risen,) called forth an 
exclamation of surprise from all those near me who were witnesses of the 
phenomenon. ”f 


NEW ANEMOMETER. 

The Honorary Silver Medal of the Society of Arts for Scotland, 1836, has 
been awarded to Mr. Adie, optician, of Liverpool, for his construction of 
n new anemometer, the details of which are as follow : « 

The instrument consists of a light cylindrical vessel, made of thin cop- 
per, close and air-tight at one end, the other being open. This cylinder is 
placed, inverted, within another of greater diameter, filled with water; 
one end of a tube is made to pass through the bottom of the outer cylinder, 
and to terminate above the surface of the water, the other is carried into a 
free and exposed situation ; on the top of this tube is placed a chamber, 
having a funnel-mouth, movable round the tube, and it is made air- 
tight by a mercuiy valve. The opening is kept exposed to the perpendicu- 
lar action ot the wind by means of a vane placed opposite and attached to 
it. Over the end of the tube which passes through the water, the iuner 
cylinder is suspended by a cord passing over a wheel, placed on an axis 
above, its open eud passing into the water. If now a current of air be 
allowed to pass down the tube, its effect will be to force up the cylinder out 
of the water, aryl the measurement of the force with which it acts is ac- 

* Jameson’s Journal, No. 47. t Ibid . 
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complished in the following rranner : — To the axis having the wheel on it, 
over which the cord suspending the cylinder passes, is fixed a spiral of 
vauable diameter, m the form ot the fuse of a watch ; from this spiral is 
suspended a weight which, when acting on the largest radius, counterba- 
lances the weight of the cylinder suspended in the water when no compres- 
sion of air is allowed to exist within it ; this point is marked zero on the 
scale or dial-plate, placed at one end of the axis. The dial-plate is divided 
into patts, showing the force with which the wind is pressing up the cylin- 
der. The scale is foimed irom actual experiment, by applying weights to 
the cord passing over the vauable lever, the. area et the top of the cylinder' 
being accurately known. Any length of scale may be given to the instru- 
ment, by making Hie change m the radii of the spiral increase moie or less 
rapidly, and it may be ma<le to mark the foice of the lightest an or of the 
most violent gale. 

The instrument is also made tot register the maximum and minimum 
force in the absence of the observer. This is done by means of two light 
pointers, attached to the centre of the dial plate, and requiring a very small 
foice to move them : one is placed on each side of th§ pointer attached to 
the axes, and by it pushed both 
ways, the one to the greatest, the 
other to the least pressure that has 
occurred. — In the cut, A is 
the inner cylinder, suspended by a 
cord passing over the wheel B. C 
is tlie axis on which the wheel B 
is fixed 1) the spiral fixed on the 
same axis over which the weight W 
passes, counter balancing the cylin- 
der A. K is the index maiking the 
forces on the, dial- plate. F counter- 
poise weights to balance the •index 
and spiral. G the outer cylinder 
filled with water, into which the c)- 
linder A passes. II l he pipe through 
which the current ot ail passes into 
the cylinder A. P a plug to let off 
any water that tnay get into the 
cuive ol the tufie. 

The Committee of the Society on Mr. R. Adie’s Anemometer lcport that 
this instrument is adrnuabiy calculated lor exhibiting minute variations in 
the elasticity of gaseous bodies ; and that it is more properly to be regarded 
as a pressure gauge than as an anemometer, the application to the mea- 
surement ot the pressure of the wind being only one of the numerous uses 
to which it may be applied. In the gas-works it would be a much more 
delicate indicator oi the piogiess of the operations than the pressure gauge 
usually employed there. * • 

In its general construction it resembles that of the floating gas-holder ; 
but it differs fiom it in this particular, that the elasticity of the air in the 
gas-holder is kept as nearly as possible the same, whatever quantity may 
be inside; while in Mi. Adie’s instiument, the load is regularly increased 
with the elevation of the instrument, so that that elevation becomes a mea- 
sure of the excess of the elasticity of the included air ovt*r that of thejat- 
mosphere, or of the difference of level between the outer and inner fluid.* 

* Jameson's Journal, No. 44. 
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ST. ELMO’S FIRE IN ORKNEY. 

Extract of a Letter from William Traill , Esq., Kirkwall, to Professor 
Traill , dated May 16, 18#. 

During last February, 1837, (Sunday 19,) in a tremendous gale, my 
large boat sunk, and it was late on Tuesday night before we could get her 
up and drawn to the shore, after which we had to wait till three o'clock 
next*morning till the tide ebbed from her ; she was during this time at- 
tached to the shore by an iron chain, about thirty fathoms long, which 
- did not touch the water," when, to my astonL>hm*nt, I beheld a sheet 
of blood-red flame, extending along the shore for about thirty fathoms 
broad and one hundred fathoms long, commencing at the chain and 
stretching along the shore and sea in the direction of the shore, which 
was £ SE., the wind being N.NW. at the t?me. The flame remained 
about ten seconds, and occurred four times in about two minutes. Whilst 
I wua wondering not n little, the boatmen, who, to the number of twenty- 
five or thirty, were sheltering themselves from the weather, came running 
down apparently alarmed, and asked me if 1 had ever seen any thing like 
this before. 1 was a^oout to reply, when I observed their eyes directed up- 
wards, and found they were attracted by a most splendid appearance at 
the boat. f The whole mast was illuminated, and lromihe iron spike at 
the summit, a flame of one foot long was pointed to the N.NW., from 
which a thunder-cloud was rapidly coming. The cloud approached, 
which was accompanied by thunder and hail ; the flame increased and 
followed the course of the cloud till it was immediately above, when it 
arrived at the length of nearly three feet, after which it rapidly dimi- 
nished, still pointing to the cloud, as it was borne rapidly on to S.SE. 
The whole lasted about four minutes, and had a most splendid appear- 
ance. 1 regreted afterwards that I was so occupied with the flame at 
the mast-head, that I did not observe whether the red flume on the 
ground continued during the time the cloud, was passing.* 

RIPPLE MARKS. MACKEREL-SKY. MOTTLED SOLAR SURFACE. 

The small waves raised on the surface of the water, by the passage of 
a slight breeze are called ripple ; and a series of marks, very similar in 
appearance, which are sometimes seen at low water, on the flat part of 
a sea-beach formed of fine sand, are called ripple-marks. Such marks 
occur in various strata ; and are regarded as evidenced their having been 
formed beneath the sea. Similar appearances occur when a strong .wind 
drives over the face of a sandy plain. 

It appears that two fluids of different specific gravity, the lighter 
passing over the surface of the former, always concur in the formation of 
‘ripple. It seems also, that the lines of ripple-mark are at rignt angles to 
the direction of the current which forms them. 

If a fluid like air pass over the surface of perfectly quiescent water, 
in a plane absolutely parallel, it will have no effect ^ but if it impinge on 
the surface of that water with the slightest inclination, it will raise a 
small ware, which will be propagated by undulations to great distances. 
If the direction of the wind is very nearly parallel to the Surface of the 

* Jameson’s Journal; quoted in the Magazine of Popular Science, 
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water, this first wave, being: raised above the general surface, will pro- 
tect that part of the water immediately beyond it from the lull effect of 
the wind, which will therefore again impinge upon the water at a little 
distance ; *and this concurring with the undulation, will tend to produce 
another smallwirave, and thus again, new waves will be produced. But 
the tinder surface of the air itself will also assume the form ol waves ; 
and so, on the- slightest deviation at any one point from absolute paral- 
lelism in the two fluids, their whole surfaces will beccfsne covered with 
ripples. • 

If one of the fluids be water, and the lower fluid be fine sand,* 
partially supported in water, these marks do not disappear when the 
cause ceases to act, as they do when formed by air on the surlace of 
water. These are the ma&ks we observe when the tide has receded from 
a flat sandy shore. 

If, after the formation of rippl'e-marks at the bottofn of a shallow sea, 
some udjacpnP river, or some current, deposit upon them the mud which 
it holds in suspension, then the former marks will be preserved, and new 
ripple-marks may appear above them. Such is thh qjigin of those marks 
we observe in various sand-stones, from the most recent down to those of 
the coal-measures. 

Dr. Fitton informs me, that] he found the sand-hills on thfc south of 
Etaples, (in Fran'ce,) consisting of ripple-marks on n large scale. They 
are crescent-shaped hillocks, many of which are more than a hundred feet 
high. The height is greatest in the middle of.the crescents, declining 
towards the points; und the slope on the inner side of the crescent, which 
is remote from the prevailing direction of the winds, is much more rapid 
than that on which it strikes. 

Mr. Lyell has observed and described this mode of formation of rip- 
ple on the dunes of sand near Calais ; remarking, that in that case there 
is an actual lateral transfer — the grains of*sand being carried by the wind 
up the less inclined slope of the ripple, and falling over the steep scarp. I 
have observed the same fact at Swansea. 

A similar explanation *eems to present itself as the origin of that 
form of clouds familiarly known as “ a mackerel sky” — a wave-1 lkejappear- 
unce, which probably arises from ihe passage of a current of air above or 
below a thin stratum of clouds. The air being of nearly the same specific 
gravity as that of the cloud it acts upon, would produce ripples of larger 
size than would otherwise occur. 

The surface of the sun presents to very good telescopes a certain 
mottled appearance, which is not exactly ripple, and which it is difficult 
to convey by description. It may, however, be suggested, that wlferever 
such appearances occur, whether in planetary or in stellar bodies, or in the 
minuter precincts of the dye-house and the engine-boiler, they indicate • 
the fitness of an inquiry, whether there are not two currents of fluid or 
semi-fluid matter, one moving with a different velocity over the other, the 
direction of the motion being at right angles to*the lines of waves.* 

♦Mr. Babbage, in Jameson’s Journal ; quoted in the Magazine of 
Popular Science, No. 19. 
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Mr . IleathcoaP s Steam- Plough. — By the aid of the Prize Essay's and 
Transactions ol the Highland and Agricultural Society of Scotland in 
the 37th Number ot the Quarterly Journal of Agriculture, we are 
enabled to submit to our readers the following illustrated details of this 
interesting invention : — 

“ Mr. Heatffcoat obtained a patent for his plough in 1832. The par- 
ticular use to which he has, in the first instance, applied to it, is the re- 
clamation of Bogs or Mosses, which, of all descriptions ol soils, offer 
perhaps the greatest naturuL obstacles to improvement by mechanical 
mentis. 

“ Mr. Heathcoat’s machine appears to have effectually overcome all 
these obstacles. Such at least is the result of the experiments hitherto 
made with it. A very important trial took place on the 20th of April 
last, on a bog or moss in Lancashire, called the Re<b Moss, near Bolton- 
le- Moors, in presence of a deputation of the Highland and Agricultural 
Society ol Scotland, which was attended with complete success. Mean- 
while, some description may be given of the machine, and its mode of 
operation, tounded chiefly upon the information supplied at the time of 
the experiment to the secretary, by Mr Parkes, the very intelligent prac- 
tical engineer employed by Mr. HeathcdtA in its construction and ma- 
nagement. * 

“ The machinery employ ed to act upon the plough is of too complex 
a nature* to admit ol very detailed figures in this place ; but in order to 
convey some idea of its general appearance, the accompanying cuts are 
given, from which u notion of the form and arrangement of its prin* 
cipal parts may be conceived. 

“ The second cutis to be considered as a plan cff a field partly ploughed, 
in which the different parts of the apparatus are represented in their re- 
lative positions, though not in their true proportions. S is the principal 
machine, p p the ploughs, and xx the auxiliary carriages. The double 
lines d d, extending from s to x, and passing through p, being flat iron 
bands, afterwards described, by which the plough is drawn. 

** The folding cut is a sketch in perspective,* done chiefly from recollec- 
tion, of the principal machine, including the steam-engine, occupying the 
left side of the cut, and ot the plough, which is seen to the right. 

“ The apparatus, it will be seen, embraces three distinct parts; 1st, 
The steam-engine and machinery connected with it, iorming'of itself a 
complete locomotive sy stem. 

“ 2nd The auxiliary carriage placed, when circumstances will permit 
at the distance of 220 yards on either side of the principal machine. 

* In order to prevent confusion in this figure, the arrr» in the outer 
wheels only of the drums are represented, and the greuter part of the 
gearing is also left out. 
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“ And 3rd, The plough, which traverses between the other two. In 
situations sufficiently extensive to admit of a reach of furrow on both 
sides of the principal machine, an auxiliary and plough are employed on 
each side, as denoted by their positions in the opposite cut. 

“ This cut, exhibits a very imperfect outline of the principal ma- 
chine, the parts seen being chiefly those that form the medium of loco- 
motion. They consist of two pairs of skeleton drums, one placed at each 
end of the apparatus. These pairs of drums ure about 26 feet apart : 
they are formed individually by the combination of three wheels of equal 
diameter, placed parallel to each other, and connected by a common axle ; 
they are nine or ten feet in diameter. These four drums stand towards 
each other somewhat in the relation of the four wheels of a large wagon. 
The two drums on each side of the machine, -being one of each pair, are 
embraced by a great, endless band of about 7£ feet in breadth, formed of 
planks laid transversely, and held in connexion by several flexible iron- 
hoops applied to the interior surface of the planks, and to these lines of 
hoop the planks are individually fixed by bolts, thus forming bands suffi- 
ciently flexible to ffpply round the periphery oi the drums. 

u In this cut, a b points out the drums, and f f the bands, leaving an 
open spajje between their inward edges of six or seven feet all round the 
apparatus, so that the distance between the extreme edges ol the two bands 
extends to about twenty-one feet. To keep the drums at the proper distance, 
and so prevent the collapsing of the bands, their axles are supported in the 
extremities of a strorfg iramework or platform, which again is supported 
through the medium of numerous small wheels or friction rollers upon 
the lower part of the great bands. These wheels are arranged in rows 
so placed as to fall upon the lines of hoop while at the same time they 
turn upon axles fixed to the platform, and thus afford an easy, smooth 
motion to the platform, even when loaded with all its machinery. 

To complete this system locomotion, the steam engine e, with all 
its machinery, is placed on the platlorm already alluded to ; the engine 
is constructed on the same principles as those employed on railways, dif- 
lering only in the speed given to the medium through which its locomo- 
tion is conveyed. In the present case the motion is reduced by a combi- 
nation of gearing branching off to each side of the engine, and ending in 
a large spur-wheel fixed on the axle of each of the drums situate towards 
the left of the figure in \he second cut. Another branch ol gearingis 
led off to each side of the engine, to give motion to the pulleys on which 
the band that draws the plough is spirally coiled. 

M 2nd, The auxiliary part of the machinery is a carriage, not seen in 
the [cut, but represented by x x in the pUn, one being placed on each 
side of the field, mounted on four wheels, and furnished with the 
requisite gearing, by which a man can move it forward. It is also fur- 
nished with a large, plain pulley placed horizontally, round which the 
flut iron band passes, proceeding Irom, and returning to, the principal 
machine, whence it derives its motion through the second branch of gear- 
ing already alluded to, and to this band the plough is attached. Each 
of the auxiliaries in its progressive state moves upon two lines of planks ; 
the one line is laid into a shallow trench cut in the moss, the other is 
simply laid on the surface ; the former being lor the purpose of resisting 
the draft of tlje plough. Three lengths ol plank in each line are all that 
are necessary, the one behind being brought up and laid in before the 
others in regular succession, as the work proceeds, 

“ 3rd, The plough has but a distant resemblance to thut in common 
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use : it is double, that i« to say, has two sets of stilts, one set at each end, 
and each set consists of' four handles, it being occasionally found neces- 
sary to employ two men to guide the plough. Jt has also two shares 
coulters, and mould boards, together with all the peculiar apparatus ap- 
plied to this plough : but it may be said to have no beam. The mould- 
boards are both on one side, set tail to tail, so that the plough acts to and 
from the machine without turning round. This plough is most ingeni- 
ously constructed for performing the various functions inquired of it. By 
means of friction rollers placed under each en<^ and which give motion 
to a crank, (simply by the contact of the rollers with the ground), tw f o* 
sets of apparatus are put in motion that perform essential offices in the 
operation of ploughing moss. These are, first, a peculiar notion given 
to a sharp*edged and croqjted blade which is made to traverse against the 
sharp steeled edge of the coulter, producing the operation of clippings 
w'hich effectually severs all the roots of the heath, carices, and other strong- 
rooted plnntH»that occur in the line of the cut made by the coulter. Se- 
condly, a similar operation is simultaneously performed, and by the same 
impulse, with another set of similar instruments tfctbg under and against 
the edge of what forms the share of the plough ; tnehe lu-f separate all 
the fibrous roots that occur in the sole of the furrow. The form of the 
mould-boards is such as to turn the furrow slice completely over, and lay 
it neatly with the heath surface downward-*. 



£Plan of a Field partly Ploughed.) 

<( The auxiliary carriages move on lines parallel to the roadway of the 
principal machine, one being placed on each side, as at x x, in the above 
cut, and at the proposed distance of 220 yards from the machine. The 
band? i>, each of 6G0 words in length, pass out from each^side of the prin- 
cipal machine, where me ends are secured to one of the machine pulleys 
on the respective sides, extend to and pass round the large pulley of the 
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auxiliary, and return again to the machine. At this point the plough is 
affixed to the band, while as much more of the band is coiled round the 
Q^her machine pulley respectively, as is equal in length to the distance 
between the machine and the auxiliaries. The steam-engine being now 
set on, and the second branch of gearing adjusted to act up€<n the pulley 
to which the first end of the band is attached, this pulley will coil up the 
hand, .causing the plough to advance towards the auxiliary, and at the 
same time the other pulley, which at this time is free to uncoil, will de- 
liver off its portion of tfye band. When the plough has reached the 
auxiliary, the motion is stopt, the plough is set to the next furrow, the 
action, of the steam-engine on the pulleys is changed by shifting a clutch 
from the one to the other, and the pulleys reverse their duty, that which 
was uncoiling now becoming the coder, und so pn, alternately. 

“ Having thus attempted to give some idea of the construction of the 
machine, a few observations may be added in reference to the mode of 
working and the economy of its management. On this ’subject Mr. 
Heathcoat^ printed description supplies the following quotations : — 

u ‘The machine a"d ttuxiliaries remain stationary during the time oc- 
cupied by the ploughs in taking one furrow ; they ure then severally put 
in, motion, and made to advance in three parallel lines, in order to keep 
pace with the breadth of land turned over, and to pull the ploughs accu- 
rately straight. The machine is impelled by the engines, and each auxi- 
liary by its attendant man, who also shifts his plunks onward as occasion 
requires. The machinp gpd its auxiliaries have thus to be moved over a 
•pace of eighteen inches only, whilst the ploughs have each travelled 220 
yards, and turned over 220 square yards of land nine inches in depth ; in 
other words, the machine and auxiliaries have only to be moved eleven 
yards, in the time that the ploughs have travelled five and a half miles, 
and .turned over a statute acre ol land. The ploughs perform their work 
at the rate of two miles an hour, and are subject to very few stoppages ; 
so that eight acres and three quarters nearl; of bog would be ploughed 
up iti a day’s work of twelve hours— or, taking the average of daylight 
throughout the year, and making a liberal allowance for hinder, ances 
from weather and other causes, one machine would plough up 2,000 acrea 
in a twelvemonth. ’ 

“ The principal machine, together with a 6- ton load of fuel, weighs 
about thirty tons, its superficial bearing on the moss is 390 square feet, 
giving a pressure of 178 lb. on each square foot. Taking the weight of 
a man at 168 lb., and the area of his loot at thirty square inches, he 
would, in walking, press with a weight at the Tate of 806 lb. per square 
foot> so'- that the machine has a buoyancy of about times that of a 
man, and could therefore travel on much softer soil than red moss, which 
?s considered very wet and spongy. 

** The steam-engine of the machine consists of two cylinders, each of 
ten inches diameter, with a two-feet stroke, and the other appurtenances 
of,a non-condensing engine^ together with a fly-wheel, and at a regular 
speed make sixty strokes per minute. The machine is capable of tra- 
velling one inch tor every stroke of the engine, or five per minute. This 
velocity is acquired with a pressure of steam equal to tour pounds on, the 
inch* The drain on either side of the roadway supplies abundance of 
water for the boiler. 

“ The flat iron band by which the plough ^dragged is 2$ inches 
broad, and 1-1 6th inch in thickness. 

** The friction of the band, together with the empty plough at the dU- 
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tance' of 304 yards, is overcome with a pressure of gleam equal to 8 lb. 
on the inch, and, when the plough has hold of the furrow-slice, a pres- 
sure of 13 lb. is required, making in ait 17 lb. pressure of steam on tho 
piston of the engine, which, after deduction of 2 lb, for the fritttiort 
arising from ^.he piston* itselt, leaves a total effective pressure equal to fif- 
teen horses’ power. This force is required to work one plough moving 
at the rate of two miles per hour, turning over a furrow- slice of eighteen 
inches in breadth, by nine inches in depth. If two ploughs were em*» 
ployed, the force would require to he increased to a pressure of 25 lb. on 
the inch, equivalent to 25 horses’ power, and the plough would turn over. 
• surface of imperial acres in twelve hours. 

u The plough weighs 12£ cwt., is thirty feet in length between the 
two extremities of the stilts, ten feet in the length of the sole, which Inst 
has a bearing surface of ^en superficial feet, and leaves an open furrow 
of two feet in width. 

44 The coruumplion of coal required to perform the above operation, is 
from one and a half to two tons, according to quality, per day. The 
number of men required would be as follows : — '^wo to conduct a plough, 
one to attend the movement of the auxiliary machine, and one to prepare 
tl\e end of the furrow next to the machine for the entrance of the plough 
in the succeeding bout. The full complement of men, therefore, for two 
ploughs or sets of harrows, *$rc,, would be eight labourers, one engine- 
roan, and one boy to assist in the machine. 

il It is quite possible that this description may not be strictly accurate, 
and it is presented merely for the purpose of dhabling the public to form 
a general idea of the nature of the machine, and its mode of operation. 
There can belittle doubt, that to Mr. Heathcoat must be awarded the 
palm of having invented a steam-engine which is applicable to the 
cultivation of the soil, though to what extent remains yet to be deter- 
mined.” 


. . GARDENING. 

New Mode of grafting the Fine. By IV m. Gowans, Cadder Gardens , 
near Glasgow . — 44 I select a scion with one eye (a), and cut it into 
the form of a wedge. For a stock, I select a shoot of the preceding 
ear, about t{ie ^ame thickness as the scion (or stocks of several years f 
ave found attended with equal success), and cut it over a little above the 
second eye from the old wood (b). With a sharp 
knife l cut it, down the centre nearly to the old 
wood. Out of each half of the stock, but chiefly 
oat of that half which is opposite to the eye, or 
bud (b), I pare, with a penknife, as much as is 
necessary to make it fit the cuttings on the sides 
of the scion. I insert the scion with its eye (a) 
opposite to that lelt on the top of thd stock {J>). 

I tie it up, and clay k over in the usual manner ; 
with this difference, that I cover nearly the whole 
of. the scion with the clay, leaving only a small 
hole for its eye. I tie a little moss over the clay, 
upon which l sprinkle a little water occasionally, 
to keep the whole iff a moist state for some 
time.” 
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lf What seems of essential importance in this mode, is the eye, or 
young shoot (A), left on the top of the stock, which I allow to grow for 
ten or fourteen days, and then cut it off; leaving only one eye and one 
leaf to draw sap to the scion, till it be tairly united to the stock. 

. (( As to the time for grafting, I find that it will succeed vep^ well when 
the stocks are about to break into leaf; but I think there is more cer- 
tainty of success when the shoots of the stock into which the graft is to 
be inserted have made four or five eyes of new wood. By this time the 
sap has begun to ffow freely, and there is no danger of the stock sutler* 
ipg from bleeding : but, indeed, if vines are in good health, and tho- 
roughly ripened, there is no danger of bleeding at any time.” — Gardener's 
Magazine , No. 84. 

The Truffle . — The Gardener's Magazines No v 90, is almost exclusively 
occupied with a valuable paper on Instructions for Truffle-searching, 
and another on the Cultivation of Truffles. The first is translated from 
the German of V. F. Fischer, by Francis Mnscall, Esq. of Eppleton, 
Durham. The second, translated by the same gentleman, is from the 
German of Alexander^Von Bornholz. Both papers are valuable contri- 
butions to horticultural knowledge. The translator notes : — Truffles are 
found in England, if my information be correct, in Sussex, at or near 
Goodwood, a, seat of the Duke of Richmond ; ana in Northwood, a wood 
of about a thousand acres, belonging to Lady Newburg, and situate near 
the parishes of Slindon and Irtham ; also in Kent, at Broome, the seat 
of Sir Henry Oxendon. In. the county of Durham, they are met with, if 
I mistake not, in Castle- Eden-dean, and are to be found in many other 
parts of England. Truffles grown in England may be bought, both fresh 
attd dried, in Covent-Garden Market in London, where the fresh ones 
have this year (1833) been sold at the rate of 10s. [this year, 1837, they 
were 14s., see Market List, p.384,] per pound. — Mr. Loudon observes: 
Tt has frequently b^en suggested to us, that, the cultivatian of the Truffle 
would form a very fit subject for premiums to »be offered by the principal 
Horticultural Societies. Could the Truffle, indeed, be subjected to culti- 
vation as effectually as the mushroom, it would, be one of the grandest 
triumphs of horticultural skill ; and it would contribute towards rendering 
of general use an article ot luxury which is now enjoyed but by few, and 
which would prove an additional source of industry and profit to the 
market-gardener. 

Hogg's Patent Conical Boiler. — This boiler, for heating hot-houses and 
other buildings by hot water, has been invented by James Hogg, of New 
York, who is but eighteen years of age. The boiler is intended lor burning 
authracitb coal, (which is now most generally used in the United States,) 
or coke. Anthiacite coal gives out a most intense heat, but it is not diffu- 
sive enough in a flue, as it has no smoke, and very little flame ; and, con- 
sequently, owing to the severity of the American winters, great quantities 
of it are used, which causes much wear und tear of the furnaces, which ge- 
nerally want repairing everycseason, c and resetting at least every two years* 
To obviate this expeuse, and to do away with the trouble of attending flues, 
Mr. Hogg has invented the boiler above described. Its principal merit is, 
that there is very little loss of heat, nearly all of it being absorbed by the 
water which passes round the pipes and furnace. The outside, being of 
strong oak staves, is much cheaper than iron, and nearly as durable ; and 
there is no leakage, warping, or clanger from fire, as the furnace is raised, 
by means of the ring, at least two inches above the iron plate. 
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The Cut shows a section 
of the boiler, which consists 
of a conical iron furnace a a , 
with the twfl pipes b and c, 
and the flanges d d cast in 
one piece, ta which the out- 
side boiler, made of wooden 
staves, is fitted, and well 
bound with iron hoops. The 
whole stands on a square 
iron plate (e^), suppoited by 
the brickwork of the ashpit 
(/) ; and, from the top of 
this plate, the ring gg rises 
and fits int* a bead on the 
bottom of the furnace. In 
this ring there are two pins ; 
the one is shown at h on 
which the grate turns, and 
at j there is a hole through 
which the other pin (A) 
passes, and supports the 
grate. 

The fuel is put in at the 
top of the pipe c, and le- 
ceives air from the front of 
the ashpit, which has a re- 
gister door ; the draught 
passing up the pipe //, in 
which there is a damper (/)* 

The two water-pipes (m m) are fastened on either by bolts or screws, and 
they can be made to lead«from the boiler either horizontally, or perpendicu- 
larly ; n is an expansion feeding-pipe with a stop-cock ; o is a stop-cock 
for drawing off the water from the boiler when it is uot in use ; p is ft lid 
which (Its ou to the fuel pipe (c.) The dimensions are as follows : — The 
height ol the furnace from g to r is IS in. The height of the pipes c and 
d y from r to £, is 9 iu. The diameter of the pipes c and d is 4 m. The 
diameter of the furnace, at the bottom, is 14 in.; and at the top 12 in. 
The upper flange is 5 in. wider ; and the lower flange is 2 in. wider. The 
staves are 2 ft. 6 in. high. * 

Theie is very little heat lost in the pipes b and c, for the water absorbs 
it so fast,, that a person may hold his hand oil them without feeling the 
least inconvenience. The boiler can be used hermetically sealed, by closing 
the pipe m ; but this should not be done unless the outside is extra-hooped. 

When the fire is put out, the asheB Are remcwed by pulling out the pin &, 
when the grate falls down and empties itself into the ashpit." The grate is 
easily replaced by opening the door, raising it up, and replacing the pin. 
The poker used for this description of fuel is of the form shown at t in the 
Cut ; aud it is employed for raking the fire through the bars underneath, 
as anthracite coal goes out if stirred in the usual way. 

Since the month of September, 1835, Mr. Hogg has Erected nine or ten 
of these boilers m New York and its neighbourhood, and they give general 
satisfaction. The price of the boiler is 35 dollars, or 8/. 
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Reid's New Hydraulic Engine, (cut, to a scale of in. to 1 ft.)- — Our 
readers are aware of the important improvement made by Mr. Reid in the 
garden syringe, in 1819 , by the introduction of the ball-valve, almost Hie 
only description of valve of which it may be said that it never goes out of 
repair; aud that it will continue to act perfectly for a lifetime, or till the 
materials of which it is composed decay. Mr. Reid has recently made a 
great -additional improvement in this syringe, by which it is, in effect, 
turned into a garden engine ; the difference between a common syringe 
And an engine being, thaf’the latter forces out the water in one continuous 
stream. Mr. Reid’s improvement consists in an anance- 
W b ment by which a volume of air is compjressed to an inue- 
Jr finite extent, by the working of the piston for forcing out 
JBbW^ the water, aud without any sensible increase of labour to 
Ip iffr the operator. The manner in which this is effected will 

H ■ be understood by the dia- 

SI gram fig. 2 ; in Which a is I I 
11 ‘the piston and cylinder, as I # | < * 

|| in i he common syringe ; II 

IH b y a case in which this sy- , 

I ringe, and also the dis- * pfeiQ gy 3 

H charge-tube (c), nre en- 2 > pBlligl|| f .j 

■I closed ; d , a small hole in 

HI the side of the discharge- %£ l 

H tube ; knd e, a valve at the a, “ a 1 ' 

ffl bottom of the discharge- jl /"B jj 

H tube : / is a valve to the ffl 

J|j| suction tube, by which the wk 

water is diavvn up from a f j 

ill Tpateiing-pot, pail, or any 
! || other vessel. On the mo- ||||||| 

I tion of drawing up the ||||§ 

|H piston (a), the water eu- ^jj 

mm iers by f ; while, by push- I fi 

W I® ing down the piston, the 
»B Br valve at / is closed, and - a 

• * the water is forced up the 

valve at e , into the discharge-tube ; but, as some more 
water is forced into this tube than can pass through it, it 
escapes, by the small opening at d, into the vessel of air in 
- which the working barrel and the discharge-tube are en- 

cased. As the air cannot escape from this vessel, it is ne- 
cessarily compressed by the water which enters through the 
small opening at d ; and, consequently, when the piston («) 
is diawn up, and no longer forces the water up the dis- 
charge tube (c), thy action on that tube is kept up by the 
expausion of the compressed air which shuts the valve at e , 
^ aud, consequently, forces the water afong c, 

A great beauty in this arrangement is, that no exertion 
e ' ' of the operator is lost ; nor can he exert himself without 
producing a corresponding result ; for if, by rapid and powerful action, he 
drives much water, into the air-vessel, the greater degree in which the air 
is compressed will force the water with the more rapidity through the dis- 
charge-tube (c). In lips way, it may be said that the superfluous exertion 
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of the operator is not only saved, but turned to powerful account in pro- 
ducing a continuous stream, Mr. Reid states that this saving of labour is 
one third as compared with other engines of the kind. 

Fig. 1 shows a general view of the engine, to a scale of 1| in. to 1 ft. : by 
which it ap^pare to he 3 ft. in length ; and the outer casing is in. hi 
diameter. It weighs between 5 11>. and 6 lb. ; it works with remarkable 
ease, and is warranted by Mr. Rtid to last a lifetime. By the addition of 
a flexible tube of 4 It. in length, it becomes an excellent yeterinary syiinge, 
and, as such, will be neatly as useful to a farrier as to a gardener. Like 
Mr Reid’s common syringe, it is also valuable Ifor aiding in the extinctions 
of fires newly broken out. 
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Joyce's new Mode of Heating, — Mr. Joyce, a commercial ^gardener at 
Camberwell, has recently made one of the most extraordinary inventions 
for producing heat which h.is ever been given to the public. We ques- 
tion if any thing so remarkable has occurred, ilf unpractical point of view, 
since the invention of gunpowder. Whether Mr. Jojce’s stove will he 
so economical us to be adapted for general use, is a question that cat) 
only be satisfactorily determined bj experience; but in the mean time it 
promises to be so ; and, while it may be employed to heat churches, and 
all kinds ol public and private buildings, ship-, and the inside of carriages, 
Mr. Jojce thinks that the poorest cdtfager will find hiore comfort and 
economy in its use than in ine common open fireplace. The invention 
not being, at the time we write, fully secured by patent, the details can- 
not b£ here given ; but tfle result is, that heat is produced by an appara- 
tus of very limited magnitude, and that it may be raised to any tempera- 
ture that can be required, short of red heat, by combustion without the 
production of smoke. To most of our readers this will seem impossible; 
put the fact wps placed beyond a doubt on Dec. 5, when one of Mr. Joyce’s 
Ctoves, in action, was exhibited at a meeting of the Horticultural Society 
ip Regent Street, and examined by a great number of persons. The 
form of the stove in which the heat is generated is that of an upright cy- 
linder, from the conical apex ol which a heated current of air escupes, 
and which current can be regulated at plea-ure, or altogether stopped : 
hut the clfief source of heat i> the radiation from the sides. 01 course? 
the heat so generated may either be allowed to escape directly into the 
surrounding atmosphere, or be conve>ed away in air- tubes, or by means 
of hot-water pipes, to a distance, or t& any other apartment. II this in- 
vention answer the Expectations which have been formed of it, it will 
effect a complete revolution in the mode of heating dwelling-houses 
throughout the world : because it is the only mode hitherto discovered 
by which heat can be produced by combustion, without any heat being 
lost. At present, whether a room is heated by an open fireplace, a close 
stove, steam-pipes, or hot- water pipes, or by the introduction of a Current 
of heated air from a cockle-stove, still a large proportion of heat neceft- 
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sarilj escapes along with the smoke produced by the consumption of the 
fuel ; but here not one particle of heut escapes, and the only care requi- 
site in regard to the air of a room will be, to have a quantity of fresh 
air admitted proportionate to what is deteriorated by the combustion of 
the material employed in this new mode of heating, und by the persons 
breathing in the room, One advantage attending this invention is, that 
it is perfectly free from dust, and that the stove, when once charged and 
lighted, requires no attention whatever for from twenty to thirty hours, 
according to the charge. The convenience of such a mode of applying 
•heat to rooms without fireplaces, closets of every description, cabinets, 
whether of books, curiosities, or plants, <fcc., and, in short, to all inclosed 
places without chimneys, must be obvious It is also adapted, beyond 
all other inventions, for heating, with security,, from fire, ships, and for 
warming the inside of close carriages ; and it might be taken under 
water in a diving bell, or into the atmosphere in a balloon. 

Since the preceding article appeared in the Gardener's Magazine , the 
inventor, Mr Joyce, has taken out a patent “ for an improved apparatus 
for heating churches, Warehouses, shops, factories, hot-houses, carriages, 
end other places requiring artificial heat, and im moved fuel to be used 
therewith. Sealed December 16.” The specification to be given in 
within six months. {Repert. of Patent Inventions, Jan., 1838, p 62) 
A partnership has b^en formed between Mr. Joyce and Mr. Harper, and 
the stove has been exhibited privately to some friends and scientific men 
at the Jerusalem Coffee-house, Cornhill. Scarcely any thing was said 
respecting this mode of heating in the daily, weekly, or monthly journals, 
(except the Gardener's Magazine) that we are uwure of, till January 13; 
when the Mechanics' Magazine and the Literary Gazette contained each 
a short article on the subject, of which the following is the essence : — 

Joyce’s new stove *• is in the form of a tall urn, having a pipe running 
entirely through ^he centre, with a cap, or valve, at the top, to regulate 
the draught. The urn is of thin bronze, about 2 It. high, und 8 in. in 
diameter. By the combustion of the fuel inside, the metal continues at 
a dull red heat, and so gives off' the caloric to the surrounding air. The 
fuel is stated to be a vegetable substunce, and one charge in a stove of 
the above-described dimensions will burn lor 30 hours, and will cost six- 
pence. No smoke or effluvia are produced.'’ ( Meek . Mag. Jan. 13, 1838.) 

u The New Mode of Heating Rooms , fyc. — The puzzle which has been 
sliown at the Jerusalem Coffee-House has set the wits of donjecturers at 
work upon the nature of the particular fuel which, at so cheap a cost as 
one farthing an hour, is to warm a room. Of these conjectures we have 
heard tv;o : the first is, that the gardener who discovered the fuel, which 
enabled him to keep up the fire whilst he slept, must have uved old tan- 
per’s bark, as it was the only fuel accessible in a hot-house ; th.e other Is, 
that charcoal is the base, and lime employ ed to absorb the carbonic acid 
gas. Gipsies are in the habit of using the ashes of their fires, raked 
together in a heap, and sprinkled with lime. This will burn throughout 
the night, and give out much heat, and no deteriorating gas is evolved to 
distress the sleepers in the gipsy tent."— Lit Gaz. Jan. 13, J838. 

These instruments are made of different sizes, according to the pur- 
poses they are intended for. One will, Ht the expense of only 3d. per 
12 hours, maintain a room of 1,300 cubic feet, at the temperature of 
60° or 70° Fahr. ^one for a carriage, would cost only id. for 15 hours. 
The fuel of it, it is said, need only be put in once in 24 hours, or even 
opce a week, and will require no subsequent attention. 
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Dr. Amott's Thermometer* Stove . — The Treatise “ on Warming and 
Ventilating wherein the construction of the Thermometer-Stove is 
described, contains the substance of a Lecture delivered before a scientific 
audience at the Royal Institution, in 1836. The reason for not publishing 
it soouer wai^the author’s anxiety to perfect his information by experiments 
under great variety of circumstances, and at all seasons of the year ; ad- 
ded to his general anxiety to render the treatise as complete as possible. 
Proceeding to the details of the Stove, we pass over several pages, con- 
tainmga sketch of the chief means of warming which were known ant| 
practised up to the year 1834. The Doctor, setting before him the problem, 
“ to secure effectually, in any part of the world, and at all seasons, the tem- 
perature, moisture, and purity of atmosphere most congenial to the human 
constitution,” — resumes Iris study us follows : — 

u That I might have constant motive and better opportunity to observe, 
to experiment, and to reflect on the subject, I directed a manufacturer 
to fit up in my library, the apparatus for warming by circulating hot 
water. Accordingly, a box of iron to hold water yas placed at one Bide of 
the room, having communication by ascending and descending pipes, with 
a boiler fixed at the back of the kitchen fire, and so that as soon as the 
fire was lighted, circulation of the water might commence, and be con- 
tinued at nearly boiling heat while the fire burned. This apparatus 
effected, in weather not very cold, (for it was of too small dimensions for 
the room,) all the pleasing results described in a former page, as belong- 
ing to the warm-water circulation-— mild, equal ‘teitiperature over the room, 
no dust, smoke, trouble of watching a fire, danger of fire, draughts, 
cold layer of air on the floor, &c. The objections were, 1st, That in very 
cold winter nights, when the kitchen fire was not burning, the safety 
and supply pipes which descended from an external cistern, were exposed 
to freeze. On one occasion, the water ip the safety-pipe jjid freeze, and, by 
shutting in the steam, endangered my* safety when the fire was next 
lighted. 2ndiy, Considerable expense of fuel. 3rdly, Considerable ori- 
ginal expense of appaiatus. 4rhly, That when once fixed it could not 
he mbved t to another plac& 5thly, 

The noise and disturbance (likely 
to distress a sick person,) of the 
regiment of bricklayers, plumbeis, 
smiths, and carpenters, who caine 
under a master and foreman to 
set iti 

A mode of obviating several of 
the objections without much coun- 
tervailing trouble, at once occurred 
to me, aftid was tried ; namely, 
to have the box of water heated, 
not by communication with a dis- 
tant fire, but by a small fire within 
itself, as here represented. This 
constituted a water-clad stove, and 
as* the steam of the water, when 
heated to the boiling point, parsed 
by an aperture provided, mto the 
chimney, the external surface of 
the box could never be hotter than 
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boiling- water, and could no more, therefore, vitiate the air of the room 
than the simple water-box did. To prevent the water from boiling too 
rapidly, and being waited, the air, to feed the combustion, was admitted 
only by a small aperture near the door of a close ashpit, in which aperture 
was placed a throttle-valve, regulated by a ]>ecuhur thermometer 'which 
will be described in a future page. The aperture was closed by the ther- 
mometer whenever the temperature reached the boiling point, or any other 
point that might he chosen, and was opened again whenever the thermo-* 
meter fell to below the point chosen. This stove, besides its uniform mo- 
derate temperature — for it was a box of boiling water which, although 
giving out heat, uever cooled — had nearly all the economical advantages of 
the close Germun or Dutch stove, for so much of the chimney-flue might 
he exposed in the loom as to apply usefully r.early all the heat of the 
smoke. There was here, however, still an apparatus, rather difficult to make, 
and expensive, liable to be out of order, heavy, recjiuring considerable atten- 
tion from servants, &c. It may be mentioned, however, that several forms of 
the water-clad stove may^still he useful. 

After the step ma<V, a by the construction of the stove just described, 
it was easy to make another and more important step. The object sought 
was now clearly seen to be, merely to place in dny apartment the required 
extent of metallic surface, kept steadily at a temperature not exceeding 
200° of Fahrenheit. It evidently was of no importance what hot fluid 
filled and warmed the vessel — whether water, steam, oil, or air, or whether 
there weie an included fire— piovided the temperature of the surfuce 
was maintained ; for the box in any case would be quite close, permitting 
no escape of its contents. If, there foie, in a box of the required sue, a 
fire could be placed so as to warm the box with peifcct uniformity all 


around, while the the itself were so controlled by a self-acting regulator, 
that it should burn always exactly as fast as was required to keep the box 
steadily at any desired tempeiatuia, the object sought would be attained, 
and there would be many concomitant advantages of cheapness, simpli- 
city, &e. These word - have sketched 

the JScdf-regulati/ig Ftre , or Ther- fi, — 

mo meter- Stove, of which the fotm ^ ^ 

first tried is to be described more . 9 \ 

particularly by aul of the Cut. f B 'V ^ 

The outline a b d c represents a & | 

box formed of sheet-iron, and di- ™ » 

vitted by the paitition g h into two 
chambers, communicating freely at ^ 

the top and bottom. The letter e Ik i 

iqpiks the fire-box or furnace, ~ V, X 

formed of iron, lined with fire- 1 m 

brick, and resting oil a close ash- p » . 
pit, of which b marks the door, and li ^ A to I 

near which door there is a ( valved ^ fp’-PrTtl A y 

opening, by which air enters, to O- 

feed the fire when the door is shut ; ® 7 

* marks the door of the stove, by h . 

which fuel is introduced— »c is the l ^ 

chimney-flue. While the stove- I 5-7 *--- y! ) 

door aud ash pit «foor are open, a |j l 


fire may be lighted, and will bum 


(The Tliermomctei-Stove.) 
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in the fire-box just as in a common grate, and the smoke will rise and pass 
away by the chimney, mixed with much colder air, rushing in by the stove- 
door; but if the stove-door and ash-pit door be then closed, and only 
as much air is admitted by the valved opening in the ash-pit as will 
just feed the^ombustion, only a small corresponding quantity of air can 
pass away by the chimney, and the whole box will soon be full of the hot 
air or smoke from the fire circulating in it, and rendering it every, where 
of as uniform temperature as if it were lull of hot water! This circulation 
takes place, because the air in the front chamber around the fire-box, and 
which leceives as a mixtuie the red hot air issuing from the fire, is hotter, 
and therefore specifically lighter, than the air in the posterior chamber, 
which receives no ditect heat, but is always losing heat from its sides and 
back; and thus, as longeis the fire is burning, there must be circulation. 
The whole mass of air is, in fact, seen to levolve, as marked by the ar- 
rows, with great rapidity ; so that a pei son looking towards the bottom 
of the stove Through the stove-door t, might suppose, if smoking fuel had 
been used to make the motion visible, that he was looking in at the top of a 
great chimney. • The quantity of new air rising fto* within the fuel, and 
the like quantity escaping by the flue c, aie veiy small, compared with the 
revolving mass. There remains to be noticed only the thermometer re- 
gulator of the combustion. Many forms ptesented rheirsftlves to *ny 
mind, as described in the section oil the manufacture of the stove, any one 
of which will close the air-passage, slackening or suspending the combus- 
tion at any desired degree, and will open it agitiutinstantly, when the tem- 
perature falls below that degree. 

I had thus a simple box of iron, of cheap and easy construction, an- 
swering all the puiposes of expensive steam or hot- water apparatus, burning 
its fuel as steadily and regulaily as an argand lamp burns its oil, or as 
an hour-glass lets iis sand run through, and allowing me, by merely 
touching a screw on the thermometer,* rapidly to increase or diminish its 
heat, as by touching auothef legulating screw we increase or diminish the 
light of a lamp. 

What chiefly surprised a stranger in this new stove, is the very small 
quantity of air required to-suppoit the combustion which warms a large 
room ; the whole might enter by an opening of half an inch diameter, and 
the quantity of air or smoke which passes into the chimney is of course 
proportionally, small. These facts at once suggest how small the con- 
sumption of fuel must he, as that depends on the quantity of air entering, 
how.peifect the combustion of the fuel must he wheie so little is expended, 
and how completely the heat produced in the cotnhustiou must he turned 
to account. The combustion is so perfect, because the fuel is surrounded 
by thick fire-brick, which confines the heat so as to maintain intense 
ignition ; # and the saving of heat is proved by the rapidly diminishing teift* 

S irature of the flue, detected by a hand, passed along it iiotn the stove. 

unng the winter 1836-7, which was veiy long and severe, my hbraiy 
was warmed by the thennometei-stove alone.* The fire was never extin- 
guished, except for dkperimeut or to allow the removal of pieces of stone 
which iiad been m the coal, and this might have been prevented by 
making the giate with a movable, or shifting bar. The temperature wag 
uniformly from 60° to 63°. I might have made it as much lower or 
higher as I liked. The quantity of coal used, (Welsh stone coal,) was, 
for seveial of the colder months, six pounds a day— less than a penny- 
worth — or at the rate of half a ton m the six winter months. This wag a 
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smaller expense than of the wood needed to light an ordinary fire, therefore 
the saving was equal to the whole amount of the coal-merchants ordinary 
hill. The grate, or fire-box, fully charged, held a supply for twenty-six 
hours. It might have been made twice as large, or to hold a supply for 
two days, and there would have been no waste, as the coifcumption is 
only proportioned to the air allowed to enter ; but, m general, it may be 
convenient to have to look at and charge the fiie in the middle of the day 
and at bed -time. 'Many strangers coming into my room did not suspect 
that I had fire in the stove, <or it was med generally as a table for a book- 
staud. They thought the agreeable warmth of the room came from the 
kitchen, or some neighbouring room. I believe that persons must them- 
selves feel, to be able truly to conceive, the charm, m dreuiy winter, of 
knowing, wherever they be, in cold, or rain, or Snow, that a perfect and 
unvarying summer room always awaits their return home. 

The thermometer-stove, as compared with other modes of warming, will 
he best understood by reviewing it# chief qualities. A general exptesdon 
tor them is, that it possesses all the advantages ol steam or hot-water 
warming, with many ^vantages peculiar to itself. 

Dr. Arnotft then specifies these advantages further in detail than we can 
follow. Jn proof of economy of fuel ; instead of*wasting % of the heat, as 
in a common 6pen fire, the Theimometer Stove saves or puts to use neaily 
the whole heat, “ because first it does not allow the an which had fed the 
combustion to escape until deprived of nearly all the heat ; and secondly, 
it does not aliow any of tiieVann air of’ the room, except the little which 
feeds the fire, to escape thiuugh the chimney. A sheet ot papei set fire 
to, and put into a cold. stove, will warm the whole almost as if boiling water 
had been poured into it, and the same heat is altervvaids diffused in the 
room. The same Sheet of paper burned under the chimney of an oidinaiy 
grate would produce no sensible effect in the room. The expenditure of 
the stove is an eighth of the fuel needed for a common fire ; and stone- 
coal, or anthracite, coke, and even cmdeis— in a word the cheapest fuel — 
answers better than that which is dearer. Next is uniform temperature m 
all parts of the room , and throughout the day; while the stove being 
always a light, the temperature of the room does not become cold in the 
night. No smo/ce, or rather invisible gas, can come fiom the stove into the 
room ; there is no dust, as iu poking a common fiie, for when the ashes 
are taken away, the dust set in motion in the close ash-pit naturally passes 
through the fire, and up the chimney. There is no danger o l falling into 
the fire; if the chimney be of moderate size, the box cannot possibly be 
made dangerously hot : in short there is no danger, as fiom common fires. 
In this stove, fire is “ a good servant,” wiihout being a master; for the 
heat may be increased or diminished by the screw of the legulator, as 
simply as the light is varied by the screw of a lamp. The saving of fuel 
in one winter will neatly pay for a stove. It may be moved, af er the 
chimneys are piepared, nearly as a large chair or a chest of diawers. 

It is a good cooking -stove* said therefore the poor man’s stove. — A second 
small iron box placed within it, with a door opening outwards tlnough the 
side of the stove, is a peifect oven— as is proved, indeed, by the common 
American stove, which in this respect resemble? it. A small kettle or cook- 
ing vessel may be placed directly on the fire. Potatoes and other articles of 
food may easily he, roasted in the ash-pit ; and if the ash-pit be made large, 
with the fire-bars sloping, so as to present a considerable surface of naked 
fire looking downward aud forward, meat may be roasted there. 
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LIST OF ENGLISH PATENTS SEALED IN 1837. 

(jPor<) denotes communicated by a foreigner residing abioad. 

Staining Glass.— W* Cooper, Picardy Place, Edinburgh, glass mer- 
chant and stained glass manufacturer, lor an improved method of staining 
glass.— Jan. 10, 1837. * t 

S.rctns.-*- R. Griffiths, Smethwick Warwick, machine maker, Hnd S. 
Evers, Cradley Iron Works, Stafford, iron-manufacturer, for improve- 
ments in the manufacture of burs or nuts lor stress. — Jan. 11. 

Furnaces. — II. Adcock, Birmingham, Warwick, engineer, for im- 
prbveinents in lurnaces for the reduction of ores, and in some of the pro- 
cesses of the iron manufacture of other metals. — Jan. 11. * 

Turnip* Gutter.— J. Gardner, Banbury, Oxford, ironmonger, for im- 
provements in cutting turnips. — Jan. 11. 

Soda — C. Sheridan, Ironmonger-lane, Lofidgn, chemist, for improve- 
ments in the manufacture of soda — Jan. 1 1. 

Pvussiutes.— J. P. Neumann, Great Tower-street, in the city of Lon- 
don, for improvements in the manufacture ol prussiate ol potash and 
prussiate ol soda, (for.) — Jan. 11. 

Distilling— G Goodlet, Leith, Edinburgh, merchant, for a new and 
improved mode ol distilling from wb$h aud other articles ; also appli- 
cable to rectifying, boiling! and evaporating or concentrating.— Jan. 11. 

Soda. — F, G. Spilsbury, Newman street, Middlesex, engineer, and W. 
Maugham, of Newport- street, Lambeth, Surrey, chemist, for improve- 
ments in the manufacture ol carbonate of soda. — Jan. 11. 

Road-Making.— J, Macneill, Parliament-street, Middlesex, civil'engi- 
neer, for improvements in making or mending turnpike roads. — Jan. 11. 

Carriages.— J. Braby, Duke-street, St. Mary, Lambeth, Surrey, wheel- 
wright and*coach maker, lor improvements in the construction of car- 
riages.— Jan. 11. 

White Lead.— R. Sewell, Carringlon, Basford, Nottingham, lace ma- 
nufacturer, lor improvements in the manufacture of white lead.*— Jan. 11. 

Glass-Making. — C. T. Coathupe, Wrnxall, Somerset, glass manufac- 
turer, fgr improvements in the manufacture of glass. — Jan, 11. 

Fire-Arms — J. Gall, Aberdeen, Scotland, carpenter and builder, 'for 
an improved mode of priming fire-arms applicable to percussion locks. — 
Jan. 17. • 

Silica. — A. Dury?, No. 22, Nelson-street, City-road, Middlesex, ma- 
nufacturing chehiist, for an improved mode of dissolving silicious matter 
and compounds of silica, and of manufacturing soap. — Jan. 17. 

Oil Paints*— W. G ossage, Stoke Prior, Worcester, chemist, for im- 
provements in manufacturing oxide of lead, for paints, and to other pur- 
poses ; also in bleaching and purifying oils, and fatly* matters. — Jan. IP. 

Carriages. — J. Murray, Fitzroy-square, Middlesex, gentleman, for 
improvements in the construction of carriages.— Jan. 19. 
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Fire Arms. — M. Poole, Lincoln’s Inn, Middlesex, gentleman, for im- 
provements in ordnance and other fire-arms, (for) — Jan. 19. 

Snuffers — H. N. Scrope Shrapnel, Bayswater-terrace, Middlesex, 
Esq., lor improvements in snuffers. — Jun. 19. 

Fessels. — W. S. Gillett, Guiltord-street, Middlesex, gentleman, for 
improvements in trimming and facilitating the progress of ves&els in water. 
— Jan. 21. 

Sugar Refining — J. Oliver, Castle-street, Falcon-square, London, gen- 
tleman, for improvement io the tilters employed in sugar refining. — 
(for.), Jan. 24. 

fVoollcn Manufacture. — J. Cut tell, Hollingfoith, near Huddersfield, 
York, woollen manufacture, for improvements in producing slubbings 
and in spinning wool, ( for.) — Jan. 26. 

Screws.— Mi. Berry, Chancerj -lane, Middlesex, patent agent, for im- 
provements in machinery tor manufacturing metal screws, also applicable 
to shaping metal tor other purposes; (for.) — Jan. 28. 

Dyeing.— J . Hellewell, Sprmgfield-lane, Sallord, Lancaster, dyer; and 
A. Fearn, Saliord, dyei^ for improvements in the machinery for d)eing 
and scouring piece goods and other fabrics.' — Jan. 28. 

Horse Shoes. — J. Springall, Oulton, Suffolk,, iron founder, for im- 
proved shoes for horses and other animals. — Jan. 31. 

GaS'lighting — J. Cook, Birmingham, Warwick, gun-maker, for im- 
provements in gas-burner.>. — Feb 2. 

Steam-engines — W. Geev?s, Old Cavendish-street, Middlesex, gentle- 
man, for improvements in steam-engines. — Feb. 2. 

Peat — M. Linning, Hill-street, Edinburgh, Cleric to the Signet, for 
an improved method of converting peat mo^s and peat turf, or bog, into 
fuel, and obtaining from it tar gas, &c. — Feb. 6. 

Steam-vessels. — J. Gemmell, Stockwell* street, Glasgow, Lanark, mer- 
chant, for improvements in steam-vessels. — Feb. 6. 

Steam-engines. — W. Bearder, Bradlord, York, millwright, for im- 
provements in steam-engines. — Feb. 16. 

Heating — J. Walker, Alien-street, Lambeth, Surrey, oven-builder, 
for an improved method of heating coppers, stilta and boilers. — Feb. 16. 

Harness. — W. S. Gillett, Guildford -street, Middlesex, gentleman, lor 
improvements in harness for draught and saddle horses. — Feb. 16. 

Steam-engines. — R. Burch, Hejwood, Lancaster, mechanist, for im- 
provements in locomotive steam-engines, upon iail or other rouds; also 
applicable to marine Hiid stationary steam-engines. — Feb. 16. 

Boilers. — R. Smith, Manchester, Lancaster, engineer, for improve- 
ments in connecting metallic plates for boilers. — Feb. 16. 

Steam — J. I. Hawkins, HampsteHd-road, Middlesex, civil engineer, 
for improvements in the application ot the products of combustion in ge- 
nerating steam, (/or.)— Feb. 16. 

Coating Metals . — II . Elkington, Birmingham, Warwick, gentleman, 
for improvements in apparatus lor boating metals with platina, gilding, 
«&C. — Feb. 17- * 

'Steam-boilers.— H. Elkington, Birmingham, Warwick*, gentleman* for 
improvements in boilers, and furnaces, ot steam-engines.— Feb. 17 * 

Furnaces. — J. Chanter, Earl-street, Btackfriars, London, Esq., and 
J. Gray, of Liverpool, Lancaster, engineer, for improvements in furnace* 
for locomotive engihes, — Feb. 17. 

Fentitatim , — B. Buillie, Cumberland Market, Regent’s Park, Mid- 
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dlesex, metal frame maker, for improvements in regulating the ventilation 
of buildings. — Feb. 20. 

Steam-engines.— J. Hardman, Bradford, York, millwright, for im* 
proveinents in .steam-engines.— Feb. 21. 

Carnage. — J. Weston, Dover, Kent, gentleman, for improvements in 
wheeled carriages. — Feb. 23. 

Brandy. — J. T. Betts, Smith field Bars, London, rectifier, for improve- 
ments in making brandy, (for.) — Feb. 25. * 

fVoollen Manufacture . — T. Bentley, Clockheaton, near Leeds, York, 
dyer, for improvements in fulling woollen cloth*.— Feb. 25. 

Rotation. — J. Robinson, North Shields, Northumberland, engineer, 
for a nipping 'lever for the rotation ot wheels, shalts, or cylinders*— 
Feb. 28. • 

Protective Paper. — D. Stevenson, Bath Place, New Road, Middlesex, 
gentleman, tor a new method of preparing writing paper, from which 
writing ink* cannot be expunged without detection, [partly for.)— Mur.2. 

Parallel Motion — T. B. Whitfield, New-street-square, Middlesex, 
lamp manufacturer, for improvements in prod u8in# parallel motion to the 
piston-rods ol pumps for lamps and other purposes. — Mar. 4. 

Pumps.— S. Stocker, Bristol, gentleman, for improvements in pumps. 
—Mar. 4. • 

Protective Paper.— C. F. K. Aulas, Grande Rue Verte, Paris, gentle- 
man, now of Cocksjtor-street, Middlesex, lor improvements in preparing 
writing-paper so as to prevent the discharge f)i the ink therelrom without 
detection. — March 6, 

Block- Printing. — H. Backhouse, Walmsley, Bury, calico printer, and 
J. Grime, Bury, Lancaster, engraver, lor improvements in the art of 
block-prmtmg. —March 7* 

f Fool- Spinning. — J. Shaw, Kishvvorth, Halifax, York, book-keeper, 
for improv'd machinery in prepunng wool.— ‘March ?, 

Cotton-Spinning. — J. Cftnsilt, Manchester, Lancaster, mechanist, for 
improvements in the machinery lor spinning, doubling, and twisting 
cotton, <fec.. — March 8* 

Lamps.— G. W. Celaiyer, St. Paul’s Chain, London, Esq,, for ini* 
provemenls on lamps, (/or.)— March 10. 

Steam-boats. — N. Snodgrass, Glasgow, Lanark, engineer, for improve- 
ments in steam-boats. —March 15. 

Metallic Pens — H. C. W indie, Walsall, Stafford, merchant, J. Gillot, 
Birjmnghum, Warwick, metallic pen inanulucturer, and S. Morris, of 
Birmingham aforesaid, artisan, lor improvements in pens.— March 16. 

Cutting {Food. — C. F. E. Aulas, No. 38, Grande Rue Verte, Paris, 
gentleman, now of Cockspur-street, Middlesex, lor a new and improved 
raethodot cutting and working wood by machinery, [for.)— March-*! 5. 

Paving.— R. Macnamura, Hunter-street, Southwark, gentleman, for 
improvements in paving streets and roads— Murch 15. 

Mechanical Power. — H. Davis, $toke Prior, Worcester, engineer, for 
improved inachmeny lor obtaining mechanical power and for impelling 
or raising fluids.— March 1 *>. 

• fVhite Lead—W. Maugham, Newport-street, Lambeth, Surrey, che- 
mist, lor improvements in the manufacture of white lead. — March 15. 

fFoolten Cloths. — J. Walton, Sowerby Bridge Mills, Warley, Halifax, 
York, woollen manufacturer, for improvements in iAuchinery lor manu- 
facturing and finishing woollen cloths— March 21. 
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Fermented Liquors. — M. Poole, Lincoln’s Inn, gentleman, for im- 
provements in making fermented liquors, (for.)—- March 21. 

Cleaning Coffee — R. Nelson, Liverpool, Lancaster, gentleman, for a 
machine lor cleaning coffee. — March 21. 

Hemp. — M. Berry, Chancery-lane, Middlesex, mechunicaPdraftsman, 
for improvements in machinery tor heckling and roving hemp, flax, tow, 
<fcc., (far.)— March 27- 

Working Metals ] — J. Haley, Manchester, Lancaster, machine maker, 
for improvements in machinery, lor cutting, planing, and turning metals. 
— March 28. 

Working Metals. — J. Whitworth, Manchester, Lancaster, engineer, 
for improvements in machinery, tor turning, boring, planing, und cutting 
metals. — March 28. 

Inkstands and Pens. — H, Stephens, Stam ford-street, Blackfrinrs- 
road, Surrey, writing fluid manulacturer, tor improvements in inkstands 
und pens tor writing.— March 28. ( 

Steam Navigation. — M. B. Lauras, Lyons, now residing in Leicester- 
square, Middlesex, merchant, tor improvements in steam navigation. — 
April 4. 

\ \Furnaces. — H. Booth, Liverpool, Lancaster, *E<q , for improvements 
in locomotive'engine-boilers and other furnaces. — April 4. 

Evaporation. — W. Wynn, Dean-street, Soho, Middlesex, clock maker, 
for improvements in diminishing the evaporation of, # and for preventing 
the absorption of, noxious effluvia in wines, spirits, malt liquors, cider, 
perry, and vinegar.— April 4. 

Distorted Limbs . — J. Amesbury, Burton Crescent, Middlesex, sur- 
geon, for apparatus for the reliel ot stiffness, weakness, or distortion m 
the limbs. — April 4. 

Woollen Cloths. — W. Weekes, King Stanley, Gloucester, clothier, for 
improvements m the dressing or finishing woollen cloths. — April 4. 

Weaving. — J. L. Roberts, Manchester, Lancaster, merchant, for im- 
provements in looms for weaving, ( far.) — April 11. 

Chimneys. — R. Bull, Adam-street West, Portihan-square, Middlesex, 
ironmonger, for improvements in chimney-caps. — April 15. 

Spinning.— H. N. Aldrich, Rhode Island, United States of America, 
now ot Cornhill, London, merchant, for improvements in spinning, twist- 
ing, doubling cotton, silk, <fcc., (far.)— April 15. 

Dyeing. — H. Stephens, Charlotte-street, St Marylebone, Middlesex, 
gentleman, and E. Nash, of Buross-street, St. George in the East, Mid- 
dlesex, tallow chandler, for improvements in dyeing.— April 18. 

Letter-press Printing . — D. Napier, York-road, Lambeth, Surrey, en- 
gineer, tor improvements in letter-press printing. — April 18. 

'Bobbin-net. — W. Crofts, New Radford, Nottingham, machine maker, 
for improvements in bobbin-net. — April 18. 

Caoutchouc. — T. Hancock, Goswell-road, Middlesex, waterproof cloth 
manufacturer, for improvements in rendering cloth impervious to air and 
water by caoutchouc. — April 18. 

Drying Machinery. — E. Haworth, the younger, Bolton, Lancaster, 
gentleman, for improvements in machinery for drying fabrics j for the 
tother term of five years. — April 18. 

Fermenting Grain.— C. Farina, Maida Yale, Middlesex, gentleman, 
for an improved process in obtaining fermentable matter from grain. — 
April 18. 
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bleaching.— L. W. Wright, Manchester, Lanfcaster, engineer, for im- 
provements in machinery for bleaching. — April 20. 

Bleaching. — W. Gratrix, Salford, Lancaster, silk-dyer, for improve- 
ments in the process of bleaching, &c. — April 22. 

Chronometers. — J. G. Ulrich, Red Lion-street, Whitechapel, Middle- 
sex, chronometer maker, for improvements in chronometers.— April 22. 

Propelling Varriuges. — Sir G. Cajlej, baronet, Brompton, York, tor 
improvements in propelling carriages on common roads or railways. — 
April 25. ^ 

Railway Propulsion. — J. Pirn, jun., College Green, Dublin, bunker,, 
and T. F. Bergin, Westland-row, Dublin, civil engineer, lor an improved 
means of propulsion on railways. — April 25. 

Brick Machinery. — M, Berry, Chancery-lane, Middlesex, patent- 
agent, tor improvements in machinery lor making bricks, tiles, <fcc., 
(for.) — April 27- • 

Horsc-sho M . Berry, ns aforesai^], for improvements in machinery 
for making horn*- shoes, ( for.)— Apiil 27- 

Preventing Rust.— FL W. Crawford, No. 5,*John-streef, Berkeley- 
gquare, Middlesex, R.N lor an improvement in coating iron and copper, 
fof the prevention of oxjdation, (for.) — April 29. 

Dyeing. — A. Dixon, and .1. Dixon, Clockheaton, Leeds, Y*>rk, manu- 
facturing chemists, for improvements in dyeing. — April 29. 

Umbrellas. — J. Barker, Regent-street, Lambeth, Surrey, artist, for 
improvements in umbrellas and parasols. — Apyl ^9. 

Gas-lighting. — J. B. M oil e rut. No. 27, Leicester-squnre, Middlesex, 
manufacturing chemist, lor improvements in gas, lor illumination. — 
May 2. 

Lacc.—J. Ileuthcont, Tiverton, Devon, lace-manufacturer, for machi- 
nery for manufacturing ornamented work, gauze muslin, net, <fcc.— 
May 4. • 

Buttons. — T. W. Ingram^ Birmingham, Warwick, horn button manu- 
facturer, for improvements in buttons, (for ) — May 4. 

Heating and Evaporating. — T. Ba)lis, Tamworlh, Stafford, civil en- 
gineer, for improvements heating and evaporating fluids, (for.) — 
May 6. 

Wool Combing. — H. Ross, Leicester, worsted manufacturer, for im- 
provements in combing ol wool and goat hair. — May 6. 

Carriages ,—G . Huymitn, Exeter, conch builder, for improvements in 
two- wheel carriages.— M a} 6. 

Sculpture. — A. Robertson, Peterborough-court, Fleet-street, London, 
gentleman, lor new or improved machinery for sculpturing marble, stone, 
alabaster, &c., for taking copies of works, und casts of the human face, 

( for .) — May 6. M 

Sulphate of Soda. — T. Bell, South Shields, Durham, chemist, for im- 
provements in the manufacture of sulphate of soda. — May' 8. 

Reels. — W. Nairne, flax spinner, Mnllhaugl^, Perth, for improvements 
in reels, (for.)— MayJB. 

Zinc Roofs. — P.*Steinkeller, London Zinc Works, Shoreditch, Middle- 
sex# gentleman, for plates or tiles of zinc, (for.)— May 8. 

Propelling Fessels.—G. Spurgin, Guild ford-street, Russell-square, 
Middlesex, M.D., for improvements in propelling vessel* through water. 

— May 8. • 

Carriage Wheels.— J. Hague, Castle-street, Wellclose-square, Mid- 
dlesex, engineer, for improvements in wheels for carriages.— May 10. 
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Propelling Carriages,— J. Boydell, jun , near Ho warden, Flint, Esq., 
ior improvements in propelling carriages. — Mey 11. 

Heating and Evaporating. — W. Bell, Edinburgh, Esq., for improve- 
ments in heating and evaporating fluids. — May 11. 

Raising Vessels.— E. Austin, Warwick-place, Bedfor^-row, Middle- 
sex, for improvements in raising sunken vessels and other bodies.— 
May 12. 

Rail-roads. — P. B. G. Debac, Brixton, Surrey, civil engineer, for im- 
provements applicable to rail-roads. — May 13. 

Carding. — W. Rhode/, gentleman, and ft. Hemingway, mechanic, both 
of Earl’s Heaton, near Dewsbury, York, lor imptovements in machinery 
for carding wool. -May 22. 

Isinglass. — G. Neb on, Leamington Priors, Warwick, gentleman, 
for improved i>inglass. — May 22. 

Combing. — S. and W. Smith, Luddenden-Foot, near Halifax, York, 
worsted^pinners, for improvements m combing machinery.— May 23. 

Windows. — E. Leak, Hanley, ‘‘Stafford, engineer and lathe maker, for 
improvements in shutters and sashes lor windows.— May 23. 

Explosion of Boifbs. — C. P. Devaux, Fenchurch-street, London, mer- 
chant, tor apparatus for preventing the explosion of boilers, {for.) — 
May 23. 

Cables. — Baron II. De Bode, Edgware-road, Middlesex, for improve* 
ments in chain or other cables. — May 23. 

Rolling Iron.— C. J. freeman. Frederick ’s-place, Kennington-lane, 
Surrey, gentleman, for improvements in rolling iron. — May 25. 

Dressing Grain. — J. P. Blake, Little Queen-slreet, St. Giles, Middle- 
sex, engraver, lor improvements in machinery lor preparing rough rice 
and other grain, (/or.) — May 30. 

Power. — J. Woollams, Wells, Somerset, gentleman, for improved 
means of obtaining power and motion. — May 30. 

Closing Doors , cje. — F. W. Gerish, Easbioad, City -road, Middlesex, 
smith and ironmonger, for improvements in closing doors, gates, and 
shutters — May 30. 

Tooth Drawing. — R. 0. Millet, Pen poll’s Hayle, Cornwall, gentleman, 
for improvements in instruments for extracting teeth.’— June 1. 

Artificial Mineral Waters.— E. S. Swaine, Leeds, York, for producing 
and preserving artificial mineral waters, for the further term of seven 
years.— June 6. 

Stone Masonry.— J. C. Dnniell, Limpley Stoke, Wilts, gentleman, for 
imf irovements in stone masonry.— June 6. 

Motive Power,— M. Berry, Chancery-lane, Middlesex,, mechanical 
draftsman, for improvements in obtaining motive power for propelling or 
working machinery, (for.)— June 6. 

^ Gas Retorts — J. Kirfcham, Aldenham Terrace, St. Pancras«road, 
Middlesex, engineer, for removing the carbonaceous incrustation from 
the internal surlace of gas retorts.— June 8. 

Spinning.— J. G. Bodmer, Bolton-le-Moors, Lancaster, civil engineer* 
for improvements in machinery for spinning cotton, <fec.— June 12. 

Plate- Printing. -G. Woone, Berkeley-street, Piccadilly, Middlesex, 
gentleman, for an improved method of forming raised plates for printing. 
«— June 12. 

Electric Signals W. F. Cooke, Breed’s Place, Hastings, Sussex, 

Esq. and C. Wheatstone, Conduit-street, Middlesex, Esq., for improve* 
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ments in signals and alarums by electric currents transmitted through me- 
tallic circuits. — June 12. 

Brick Machinery R. Roe, Everton, near Bnwtry, York, gentleman, 

for improvements in muchineiy for making bricks, tiles, &c«-— 

June 17. • 

Steam-engines. — J. L. C. Thomas, Covent Garden, Middlesex, Esq., 
for an improvement in steam-engines and steam-generators, (for *) — 
June 17- • 

Spinning W. Nicholson, Manchester, Lancaster, engineer, for im- 

provements in spinning machinery, (for) — June 17. 

Mechanical Agents. — J. Buckingham, Great Randolph-street, Camden 
Town, Middlesex, ’civil engineer, lor improved mechanical agents, in place 
of toothed gear and other imechanUm. — June 17* 

Metal and [Food Letters. — T. J^Nash, John -street;'* Hampstead, Mid- 
dlesex, letter maker, and J. Ross, Wyld-str£et, Lincoln’s Inn Fields* 
Middlesex, biVss worker, for manufacturing metal and wood letters, 
figures, and other devices having aflat surface, presenting by tha aid of 
colours the appearance ot projections.— June 19. * _ 

Caulking t'esseh. — W. Yetts, Yarmouth, Norfolk, merchant, for an 
improved mode ot caulking vessels. — June 19. 

Hat- Making. — H. A. Wells, late of New York, now of Thwadneedle- 
street, London, hat manulaclurer, for improvements in the manufacture 
of hats. — June JO. 

Water Closets. — F. Roe, Camberwell, Surrey, ^plumber, for an im- 
provement in water- closet*. —July 7 . 

Directing Currents. — J. J. Waterslone, Mill Bank-street, Westminster, 
Middlesex, surveyor, for impro\ements applicable to the directing of 
currents and waves o! water. — July 10. 

Capstans. — W. P. Green, Falmouth, Cornwall, lieut., R. N., for im- 
provements in capstans and machineiy employed in raising, lowering, 
and moving bodies — July !().» 

Night Commodes . — W. Chubb, Ports-ea, Hi nts, umbrella manufac- 
turer, *for impiovements ir#mght commode pans. — July 10. 

Wire Manufacture.— T. {forth, Mitre-street, New Cut, Surrey, cafd 
paper, and metal piercer, lor an improvement in the manufacture of wire, 
--July 19. 

Docking Houses.— ~\V. Baker, Dedlmm, Essex, veterinary surgeon, for 
an instrument or truss tor nicking horses’ tails. — July J9. 

Wheels. — J Pearse, Tavistock, Devon, ironmonger, for improvements 
in the construction of wheels. — July 19. 

Cranes.— J: H. Hitchin, and R. Oram, Salford, Lancaster,* engi- 
neers, lor improvements in cranes, for lilting and removing goods, — 
July 19. . ^ 

Vessels. — J. P. Drake, Arundel-street, Strand, Middlesex, artist, for 
improvements in building ships, steam-vessels and boats, barges and 
lighters. — J illy 19. * # 

Locomotive Engine*.— Sir J. C. Anderson, Buttevant Castle, York, 
Bart., for improvements in locomotive engines.— July 19. 

Flax and Hemp. — H. Go*chen, Crosby-sqnnre, Bishopsgate-street, 
London, merchant, lor improvements in preparing flax and hemp for 
spinning, (for ) — July 19. 

Candle •making. — J. H. Tuck, Rainbow, Tavern, London, gentleman, 
for improvements in machinery for making candles. — July 2if. 

Rutimys,— J. Melling, Liverpool, Lancaster, engineer, for improve- 
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ments in locomotive steam-engines upon railways, also applicable to 
stationary steam-engine'*.-- July 26. 

Paper-Hangings.— W. Palmer, Sutton-street, Clerkenwell, manufac- 
turer, for improvements in printing paper-hangings— July 29. 

Block-Printing —J. Mutiny, Paris, and ot Manchester, Lancaster, 
gentleman, for “a tiering-machine, ’’ for supplying colours in block- 
printing.-^Aug. 2. 

Manuring Land.— A. R. F. Rosser, New Boswell-court, Middlesex, 
Esq., for improvements in preparing manure, (for.) — Aug. 2. 

Teas. — A. Macewnn, grocer and tea-merchunt, Glasgow, tor a process 
for the improvement ol teas.— Aug. 5. 

Mechanical Power.— R. T. Beck, Little Stoneham, Suffolk, gentle- 
man, for new or improved apparatus for obtaining power, (for.) — Aug. 9. 

Alkali Manufacture. - W. Gossage, Stoke Prior, Worcester, manufac- 
turing chemist, for improvements in the manufacture of alkali from com- 
mon salt.— Aug. 17 . 

Steam-engines.— \V . Gilman, Bethnal-green, Middlesex, engineer, for 
improvements in sHirii-boilers and engines. — Aug. 17- 

Pin-making.— H. Shuttleworth, Market Harborough, Leicester, gen- 
tleman, and I). F. Tayler, Woodchester, Gloucester, pin rnanutacturer, 
for improvements in machinery for making pins, being an extension of an 
invention lor the term ot five years— Aug. 21. 

Multiplying Power.— J. G. Hartley, No. II, Beaumont-row, Mile End- 
road, Middlesex, Esq., far an improved application of levers for multi- 
pi) ing power.— Aug. 22. 

Malting.— T. Du-Boulay, Sandgate, Kent, Esq., and J, J. C. Sheri- 
dan, Lewisham, in the same county, Esq., lor improvements in drying 
and screening malt.— Aug. 24. 

Water-closets.— J. Crellier, Liverpool, Lancaster, and J. Ilolt, of the 
same place, plumber, for improvements in water-closets.— Aug. 24, 

Drying Hops.— R. Brown, Maidstone, Kent, engineer and iron Jounder, 
for improvements in the construction of cockles, stoves, or apparatus for 
drying hops, malt, grain or seeds. — Aug. 24. 

Boilers.— W. Hearn, Southumpton-street, Pentonville, Middlesex, en- 
gineer, and William Davies, of Upper North-place, Gray's Inn-rond, 
Middlesex, plumber, for improvements in the construction of boilers for 
generating steam and heating water. — Aug. 24. 

Piano-fortes.— W. Southwell, No. J, Winchester-row, New-road, 
Middlesex, piano-forte maker, for an improvement in piano-iortes.— 
Aug. 24. 

Ploughs W. Armstrong, jun., Huwness, Bedford, farmer, for im- 

provements in ploughs.— Aug. 28. 

i Soda.— J. J. 0. Sheridan, Ironmonger-lane, London, chemist, for im- 
provements in the manufacture of soda.— Aug. 31. 

Pipes,— J. Hanson, Huddersfield, York, leaden pipe manufacturer, 
and C. Hanson, of the same place, watchmaker, for improvements in ma- 
chinery lor making metallic ami other pipes, tubeST, &c. — Aug. 31. 

Furnaces— J. Neville, Clap Hall near Gravesend, Kent, civil engineer, 
for a furnace for economizing fuel, and for consuming the smoke, ap- 
plicable for the generation of steam, and heating or evaporating fluids.— 
Aug. 31. 

Paddle Wheefo.—W, J, Gifford, Gloucester* place, Middlesex, surgeon, 
for improvements in paddle wheels.— Sept. 7- 
Ships* Masts.— H. V. Huntley, Great Russell-street, Middlesex, Lieut., 
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R. N., for improvements in apparatus for securing of ships’ masts.— 
Sept. 7- 

Paddle Wheels — T. J. Cave, Rodney* street, Pentonville, Middlesex, 
gentleman, for an improvement in the construction of paddle wheels.-— 
Sept. 14. 

Paper-making. — E. Shaw, Fenchurch-street, London, stationer, for an 
limprovement in the manufacture of paper by a vegetable substance not 
ghitnerto used for that purpose, ( for.') — Sept. 14. m * 

Earthenware Tile R. Davies, Newcastle-upon-Tjne, and R. C. Wil. 

json, Gateshead, Durham, earthenware manufacturers, for an earthenware 
(tile, slab, or plate. — Sept. 14. 

Brick-making. — Smart, Bridge Wharf, Hampstead-road, Middle- 
sex, wharfinger, for improvements in making bricks. — Sept. 21. 

liaising JVater. — S. Covfling, Bowling, Bradiord, York, barber, for 
mprovements in raising water.— Sept. 21. • 

Steam Boiler W. J. Curtis, Deptford, Kent, engineer, for an improved 
loiler for generating steam. — Sept. 21. * 

Steam-engines. — T. S. Mackintosh, Coleman-stfeet, London, engi- 
ieer, and W. A. Robertson, Islington, Middlesex, gent&man, for improve- 
ient,s in steam engines.— Sept. 28. 

Sugar-making.— F. Hoard, Demerara, now of Liverpool, Esq #> for im- 
provements in making sugar.— Sept. 30. 

Steam-engines.— J . Dickson, of Charlotte-street, Black friars road, engi- 
neer, for improvements in steam engines and in generatingsteam.— Sept. 30. 

( Sulphuric Jcid.—T. Clark, M.D., professor ol £ht*mistry, in Manschal 
College, Aberdeen, for improved apparatus in manulacturing sulphuric 
^cid.— Sept. 30. 

* Working Metals. — J. Whitworth, Manchester, Lancaster, engineer, 
Tor improvements in machinery, tools, or apparatus for turning, boring, 
planing, and cutting metals. — Oct. 5. * 

F Sluice Cocks. — 6. Tophnm, ^White Croste-street, Middlesex, engineer 
land millwright, for improvements in sluice cocks for water- works, also 
[applicable to steam, gas, <fc c. — Oct. 5. 

[ Ro lie? Blinds.— J. Loach,* Birmingham, Wurwick, brass founder, for 
'improvements in roller blind kirniture. — Oct. 5. 

j Brandy. — J. T. Betts, Smithfield Bars, London, rectifier, for improve- 
ments in making of brandy, (for.) — Oct. 5. 

f Steam-engine a. — A. P. De Rigel, Vienna, now of Beaufort- buildings, 
.Strand, Middlesex, engineer, for improvements in steam engines.- 

Oct. 14 . 

Farming. — T. Vaux, Woodford, Essex, land surveyor, for improve- 
ments in tilling and fertilizing land. — Oct. 14. 

I Gas- Lighting. — H. Q. Tenneron, late of Paris, now of Leicester- 
square, Middlesex, gentleman, for improved vessels for portable gas, and of * 
the apparatus lor compressing gas therein, regulating the supply of gas, 
[(/^.)-Sept. 19. 

Iron Manufacture. — E. F. J. Duclos, late of Stemson, Belgium, now of 
Church, Lancaster, gentleman, for improvements in manufacturing iron. 
—Oct,. 20. 


Canal f r essels.~~ H. R. Palmer, Great George-street, Westminster, 
civil engineer, for improvements in giving motion to vessels on canals,— 
Oct. 20. % 

1 Harps . — J. F. Grosjeau, Soho-square, Middlesex, musical instrument 
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ranker, for improvements ori harps and other musical stringed instrn- 
ments.— Oct. 20. 

Palm Oil — M. Berry, Chancery-lane, Middlesex, civil engineer, for 
improvements in the preparation of palm oil for woollen manufactures, 
machinery, &c., {for.) -Oct. 26. 

Dressing Hemp. — M. Berry, Chancery-litne, ns aforesaid, for im- 
provements in machinery for heckling or combing hemp, and other 
fibrous substances, ( for .) — Oct. 26. 

Locomotive Engines. — J. Whitworth, Manchester, Lancaster, engi- 
neer, lor improvements^ locomotive and other steam-engines. — Nov. 2. 

Coal Cas.—H. Burch, Hey wood, Lancaster, engineer, for improve- 
ments in manufacturing gas Irom coal. — Nov. 2. 

Block -Printing. — J. Lockett, Manchester, Lancaster, engraver, for 
improvements in printing cotton, silk, wool,” paper, or linen, (/or.) — 
Nov. 2. 

Timekeepers . — J. Gowland, Leathersellers’-buildings, London, watch 
and chronometer maker, for an’improvement in the mechanism of time- 
keepers.— Nov. 2. ( 

Carriage Springs^ K. J. Tremonger, Wherwell, Hampshire, Esq., for 
an improved spring lor wheel carriages. — Nov. 4. 

Steam' Plough.— J. Upton, New-street, SoUthwurk- bridge, Surrey, en- 
gineer, for applying steam power to ploughing, harrowing, and other agri- 
cultural purposes — Nov. 4. 

Porous Vessels. — E. A. Ortman, Stockholm, Sweden, now of Ebenezer- 
place, Limehouxe, Middlesex, lor Ireeing porous vessels from substances 
which they ure liable to absorb.— Nov. 4. 

Ammoniacal Salts. — G. D. Midgley, Strand, Middlesex, chemist, and J. 
H. Kyan, Cheltenham, Gloucester, Esq , for an improved mode of extract- 
ing ammoniacal salts Irom liquor produced in the manuiacture of coal gas. 
N ov. 4. 

Spinning.— MV. Arthur, Glasgow, North Britain, machine maker, for 
improvements in spinning fibrous substances. —Nov. 4. 

Smoke —T . Michell, Kingxland-green, Middlesex, gentleman, for im- 
provements in washing or purifying smoke. — Wov. 7- 

Stocks.— 1'. Hughes, High Holborn, Middlesex, truss maker, for an 
improvement in stocks, cravats, or stift'ners.— Nov. 7- 

Working Wood.— C. F. E. Aulas, 38, Grande Rue Verte, Paris, now 
of Cockspur-street, Middlesex, gentleman, for a method of cutting and 
working wood by machinery, {for.)— Nov. 7 . 

Protective Paper.— C. F. E. Aulas as aloresnid, for improvements in 
preparing writing paper so as to prevent the discharge of the ink there- 
from without detection, and to prevent the falsification of writing thereon. 
{for.) — Nov. 7. 

* Cotton Spinning.— J. Potter, Ancoats, Manchester, Lancaster, cotton- 
•pinner, for improvements in preparing warps for the loom. — Nov. 9. 

Steam-engine.— J . Slater, Salford, Lancaster, gentleman, for improve, 
manta in steam engines, boilers, add furnaces. — Nov. 9. 

Peat Moss- C. W. Williams, Liverpool, Lancaster* gentleman, for im- 
provements in preparing peat-moss, for fuel, cfec.— Nov. 11. 

, JkeLroot Sugar.— H, Crosley, Hooper-square, Middlesex, civil engi- 
neer, for improved manufacture of sugar from beet-root, and other vege- 
table substances, {for.)— Nov. XL 

Pulleys. H. e Stansfield, Leeds, York, merchant, for a tappet and 
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fever action to produce a vertical or horizontal movement through pullers, 
{for) — Nov. J4. 

Gunnery. — W. Coles, Chnring-cross, Middlesex, Esq., for improve- 
ments in gunnery. — Nov. 14. 

Lace-maktngr—W. White, Nottingham, lace-maker, for improvements 
in ornamental luce. — Nov. 14. 

Writing Ink' — R. Whitfield, IIercules-building«, Westminster-road, 
Surrey, gentleman, for an ** indelible safety and durable black fluid 
writing ink.” — Nov. 14. 

Umbrellas. — J. J. Rubery, Birmingham, Warwick, umbrella manufac- 
tuer, lor improvements in the furniture of an umbrella, (for.) — Nov. 14. 

Frame-work Knitting . -J. B Mather, Nottingham, mechanic, lor im- 
provements in machinery for manulacturing hosiery goods, or frame- 
work knitting.— Nov. 14. * 

G last-making. — W. N. Clay, West Bromwicl* Stafford, manufacturing 
chemist, and JJ. Smith, St. Thomas's Hospital, Southwark, for im- 
provements in the manufacture ot glass?C-Nov. 16. 

Tanning. — W. Ilerapath, Bristol, Somer>et, apd J. F. Cox, of the 
same place, tanner, for improvements in tanning. — Ntfe. 16. 

I Ventilating . — W. Fourness, Leeds, York, painter, foi improvements 
in ventilating pits, shafts, mines, wells, ships’ holds, ifec. — Nov^ 16. 

Ventilating. — J. Buckingham, Miners’ Hall, Strand, Middlesex, civil 
engineer, for improvements in ventilating mines, ships, cfec. — Nov. 16. 

Carding -engines. — T. Birch, Manchester, Lancaster, machine maker, 
for improvements in carding engines. — Nov. IS. * * 

Raising Fluids — E H. Collier, Globe Dock Factory, Rotherhithe, for 
improvements in machinery for raising fluids.— Nov. 21. 

Embossing. — C. Nickels, Guild lord-street, Lambeth, Surrey, gentle- 
man, tor improvements in embossing leather, <fcc. — Nov. *21. 

Locomotive Engines — E. Wylde, Birmingham, Warwick, engineer, 
for improvements in locomotive and other 'engines. —Nov.* 21. 

Block- Printing.— J . Matley, Paris, njid of Manchester, Lancaster, 
gentleman, tor improvements in machinery for tiering in block print- 
ing. — Nov. 23. # 

Rice.— J. J. Oordes, ldo>lane, London, merchant, for an improved 
mortar for dressing raugb or paddy, or redressing rice. — Nov. 2.5. 

Rail-roads. — H. P. Vaile, Oxford-street, Middlesex, civil engineer, for 
improvements in rails for rail-roads. — Nov. 2.5. 

Cement R. T. Claridge, Salisbury-street, Strand, Middlesex, gentleman, 

for a mastic cement for paving and road-making, covering buildings, & c., 

( for.) — Nov. 25. , 

Needle making.— S. Cocker, Porter Works, Sheffield, York, manu- 
facturer, for improvements in making needles. — Nov. 25. 

Frame-work Knitting.— T. Moore, Ison Green, Nottingham, lace ma-* 
nufacturer, for improvements in machinery for frame-work knitting. — 
Nov. 27. 

Lace-making.— S. Draper, Bradfoid, Nottingham, lace-maker, for im- 
provements for producing ornamental lace or weavings. — Nov. 27. 

Filtration. — J. Dover, Thames-street, merchant, and W. Jones, Bar- 
tholomew-close, chemist, London, for improvements in filtering fluids.— 
Nov. 28. 

Boots and Shoes.— J. Dowie, Frederick-street, Edinburgh, boot and shoo 
maker, for improvements in the construction of boots and shoes. — Dec. 2* 
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Metal Pipes — W. Occleshaw, Manchester, Lancaster, leaden pipe 
manufacturer, for improvements in the machinery for manufacturing me- 
tallic pipes.— Dec. 2. 

Coating Iron— T. W. Booker, Merlin Griffith Works, Glamorganshire, 
iron master, for improvements in preparing iron to be coated with tin, &c. 
— Dec. 4. 

Carriage Wheels.— G. Cottam, Winsley- street, Oxford-street, Middlesex, 
engineer, for improvements m wheels for railway and other carriages.— 
Dec. 5. 

Looms— M. Poole, Patent Office, LincolnVinn, Middlesex, gentleman, 
for improvements in looms for weaving figured fabrics, (fee., (/or.) — Dec. 5. 

Printing.— M. Poole, as aforesaid, for improvements in printing, ( far .) 
— Dec. a. 

Drying Cloth. — J. Hull, Nottingham, lace manufacturer, for improve- 
ments in machinery for stretching and drying woven fabrics. — Dec. 5. 

Beale’s Lamp.—J. T. Beale, Church-lane, Whitechapel, Middlesex, 
engineer, for improvements in, and additions to, his new patent lamp. — 
Feb. 4. 

Rolling Metals.— S. Mills, Darlaston Greejfy-iron and steel works, Wed- 
nesbury, for mipiovements in rpachinery for rolling metals.— Dec. 9. 

Lamps — J. Bynner, Birmingham, Warwick, lamp manufacturer, for 
improvements m lamps, — Dec. 9. 

Gas-Burners . — B. Cook, Birmingham, Warwick, brass founder, for im- 
provement in gas burneis.— Dec. 9. 

Drums.— C. Ward', (jreat Tichfield street, Mary-le*bone, Middlesex, 
musical instrument maker, foi improvements in drums.— Dec. 9. 

Hinges. — T. Vale, Allen- stieet, Lambeth, Suirey, coach joiner, for im- 
provements in hinges. — Dec. 13. 

Boring Stones.— J. Hunter, Ley’s Mdl, Arbroath, Forfar, Mechanic, for 
a machine for boring stones —Dec. 13. 

Buttons.— W. Elliott, Biiraingham, Warwick, button manufacturer, for 
implements in covered buttons,— Dec. 14. 

Heating. -T. Joyce, Camberwell New Roa^l, Surrey, gardener, for im- 
pioved apparatus for heating buildings, and for improved fuel.— Dec. 16. 

Preserving. — J. J. L. Margaiy, Wellin^lon-road, St. John’s Wood, 
Middlesex, Esq , for a new mode of pieserving animal and vegetable sub- 
stances.— Dec 19. 

Steam-engines.— J. Giay, Liverpool, Lancaster, engineer, for improve- 
ments in Steam-engines, particulaily applicable to matine engines for pro- 
pelling vessels — Dec. 19. 

Hatl'vay Carriages— E. B. Rowley, Charlton-upon-Wedlake, Manches- 
ter, Lancaster, suigeon, for improvements in locomotive engines, tenders, 
,aud carnages, upon vailways. Dec. 19. 

Smokey Chimneys— J. Berington, Wmkwoith-place, Shore ditch, gentle- 
man, and N. Richauls, Camomile-sheet, London, builder, for improvements 
in curiug or pieventing smokey cbimnejs.— Dec. 19. 

Lathes.— J. White, Manchester, Lancaster, engineer, for improvements 
in lathes.— Dec. 19. > 

Docks. — W. H. Pitcher, West India Dock House, Billiter Street, Mid- 
dlesex, merchant, for improvements m docks.— ^Dec. 19. 

Building.— J. Robertson, jun., Great Charlotte-street, Buckingham-gate, 
Middlesex, gentleman, for improvements in architecture, protecting build- 
ings fiom decay, and giving them a more fmibhed appearance,— Dec. 19. 
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Bookbinding.-- C. Nickels, Guildford-stieet, Lambeth, Surrey, gentle- 
man, and H. G. Collins, Queen street, Cheapside, Loudon, bookbinder, 
for improvements m bookbinding — Dec. 19. 

Iron Manufacture. — N . Clay, West Bmmwich, Staffmd, manufacturing 
chemist, for nqpiovements m the mauulactuie of non IX c. 19. 

Paddle-wheels.-- W. S Hall, St reatham Cottage, Chelsea, Lteut., for 
improvements in paddle-wheels. — Dec. 19. 

Telegraphs W. H. James, Bumingham, Wtnwick, 6vil engineei, for 

improvements in telegraphic appaiatus. — Dec. 2& 

f Piute Lead. — C. Button, Ilolbom-bars, chemist, and H. G Dyar, Morti- 
mer-stieet, Cavendish-squat e, gentleman, Middlesex, lot unpiovements in 
the manufactiue of white lead. — Dec. 23. 

Presses. — W. Brindley, Birmingham, Waiwick, patent paper tray 
manutactuier, for improvements in the constiuction of piesses. --Dec. 23. 

Salt. — W. Lush, Benton Hall, Noithnmbeiland, Esq, for improvements 
in decomposing muriate of soda, (com man salt.) — Dec. 23. 

Stoves. — J. F. Noiton, Manchester, meichaut^ for improvements on 
stoves or furnaces, ( for ) — Dec. 23. * 

Paddle-wheels. — J. Klvey, Canteibury, Kent, millwright, for improve- 
ments in paddle-wheels. — Dec. 23. 


SCIENTIFIC BOOKS PUBLISHED IN 1837. 

Aimms (W. B.) on English Pleasure Carnages.— Anatomical Remem- 
brancer ; or, Pocket Anatomist. — Araelus on Causes and Signs of Dis- 
ease, transl. by Re) nolds — Arnott’s Elements ol Physic in Spanish, vols. 
land 2. — Babbage’s Ninth Bridgewater Treatise. — Bachhoffner's Che- 
mistry as applied to the Fine Arts. — Bardwell on Ancient and Modern. 
Temples.— Barton and Castle's British F'ora Aledica, \oh 1 — Bateman’s 
Orchidaceac of Mexico, <i”c , part 1 — Belinaye’s Compendium ol Litho- 
tripsy. — Bell’s (Thos.) History ol British Quadruped-. — Bell's (Sir C.) 
Institutes of Surgery, vok 1. — Bennett's (John) Geometrical Illustra- 
tions. — Bennett’s (John) Millwright and Engineer’s Director. — Book of 
Shells. — Book of Trees.— Brewster’s Treatise on Magnetism.— Brew- 
ster's Treatise on the Microscope —British Annual, and Epitome of 
Science for 1S38. — British Association, Sixth Keport (Bristol.) — British 
Cyclopaedia, complete.— Burton’s (F. B.) Distant Glimpses; or, Astro- 
nomical Sketches. — Bushnun’s Philosophy of Instinct and Reason.— Cave- 
ler’s Specimen’s of Gothic Architecture. — Curie’s Principles of H.omceo- 
pathy.— DickV Celestial Scenery. — Edinburgh Dissector; or, System of 
Practical Anatomy.— Elements ot Botany. — Elliotson’s Human Physio- 
logy, part — Fairholme's Geology of the Mosaic Deluge.— Fleming's* 
Molluscous Animals, including Shell Fish. — Fletcher’s Young As- 
tronomer. — Forbes’ Horticultural Tour throui^h Germany, Belgium, 
*fec. — Francis' Analysis of British Ferns and their Allies. — Gall’s (Dr.) 
Phrenological Works.-^Gill’s Treatise on the Teeth ol Wheels, d r c.-— Gir- 
tin’s Illustrations o*i Structure, See of the Human Body.— Gould's Birds 
of Australia, «fec., part J.i— Gould’s Synopsis of Ditto, parts J cfe2. — G wilt’s 
Elements* of Architectural Criticism. — Hebert’s Treatise on Railroads 
and Locomotion.— Hebert’s Engineer’s, <fcc., Encyclopaedia. — Herbert's 
(Hon. W.) Treatise on Bulbous Hoots. — Higgins’s Hand- Book of Natu- 
ral Philosophy. — Hood’s (Chas.) Treatise on Warming Buildings by Hot 
Water. —Hunter’s (John) Animal Economy, by R. Owen. — Hutchi- 
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son's Essays on unexplained Phenomena.— II) meiv's Treatise on Alge- 
braical Equations.— Hymers’s Treatise on Conic Sections. — Jamieson’s 
(Dr. A.) Mechanics ol Fluids for Practical Men.— Jamieson’s Mechanics 
for Practical Men. — Jardine’s Naturalist’s Library, vok 17 — 20.— 
Jardine and Selby’s Ornithology.— Keith’s Botanical Lexicon of Vege- 
table Physiology. — Krmenstern’s Atlas de 1 ’Ocean Puciiique. — Lam- 
bert and Don’s Genus Pinus.— -Leithead’s Nature, Operation, A r c. ol 
Electricity. — Liebig’s First Elements ot Chemistry, transl. by Pichardo 

son Lindley’b Ladies’ Botany, vol. 2. — Logarithmic and Trigonometric 

Tables (Decimal*.) — Mucdlelland’s Geology, dzc ot the Province ol Ke- 
maon.— M.icfaleyn’s Flora ol Jamaica, part I. — Macgilhvray’s History of 
British Bird*, vol. I.— Magazine ol Popular Science, drc.— Muller’s 
Physiology of Man, transl. by Buyly. — Nicliol’s Views ol the Architec- 
ture of the Heavens — Ottley’s Treatise ol the Differential Calculus.— 
Parker’s (G. F ) New and Original Lunar Tables. — Perkins’s Elements of 
Botany. — Phillips’ (John) Treatp-e on Geology, (from Epcy. Brit.) — 
Philosophical Transactions lor 1838 and 1837. parts 1 and 2 — Pratt’s 
(J. 11.) Principles ol Me jlianicdl Philosophy —Railway Practice. — Reid’s 
(Hugh) Chemistiy oi Nature. — Rhind’s Elements ol Geology — Richard- 
son’s Treatise on the Warming, Arc. ol Buildings —Richardson’s (John) 
Zoology ol N. Amer., (Insects ) — Runge’s Chemistry ol Dyeing, part 1. 
Shuckard’s Essay on Indigenous Fossoriul Hy menoptera — SilligV Dic- 
tionary of the Arts of Antiquity.— Sillirnan’s Consistency ol Geology 
and Scripture. — Sinellie’s Philosophy of Natural History.— Sfeggall’s 
Chemical Decompositions ol the L. Pharmacopeia — Transactions of 
the Entomological Society, part 3.— Geological Society, vol. 5, part 1. 
— Linnfcan Society, vol. 17> part 4. — Philosophical and Literary So- 
ciety of Leeds, vol. 1, part I.— Royal Irish Academy, vol. 1/.— Royal 
Society ol Edinburgh, vol. 13, part 2.— Statistical Society ol London, 
vol. I, part 1 — Vicat on Mortars and Cements, transl. by Capt. Smith. 
— Walker’s Philosophy of the Eye. — Wallace’s (Win.) Geometrical 
Treatise on the Conic Sections. — Watson’s (11. C.) Botanists Guide, 
vol. 2, (Scotland, A r c.) — Webster’s (T.) Elements ol Physic. — Whe- 
w ell’s History ol the Inductive Sciences — Whevvell’s Mechanical Kuclid. 
— Whishaw’s Analysis ot Railways. — Zoological Society (Proceedings 
of,) 1838, part 4. 


OBITUARY OF PERSONS EMINENT IN SCIENCE AND 
, ARr, 1837. 

Dr. Edward Turner, F.R.S., Professor of Chemistry at the London 
University. IIis Elements of Chemistry have enjoyed an uncommon de- 
gree ol popularity, and are remarkable lor clearness and precision, both 
in the description of his experiments, and in the deduction ol his theory. 

Dr. William Ritthif, F.RS 1 , Professor of Natural Philosophy at 
the London University, “ an experimenter ol greaf ingenuity and merit.” 

Mr. J. D. Brouuhton, F.R.S., an eminent Physiologist. 

Dr. Adam Afzklius, Professor of Materia Medica and Dietetics, at 
Upsala ; one of the last surviving pupils of Linnaeus, and a Botanist of 
great learning and acquirements. 

Professor M&ichini, of Rome, chiefly known for his experiment on 
the magnetizing influence of the violet rays in the solar spectrum, doubted 
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by Configliachi and Berard, but verified by our justly celebrated country- 
woman, Mrs. Somerville. 

Edward Turner Bennftt, Fsq., successively Secretary to the 
Zoological ^lub, the Lmnasan Society, and the Zoological Society. il His 
duties were performed with such /eal, talent, and extensive information, 
as can never be lorgotten by those who had the opportunity of watching 
his labours, and ot acting with him. His published works are not, per- 
haps, equivalent in importance to his deservedly high character as a natu- 
ralist. His knowledge ot zoological hteratt^e was even, perhaps, more 
extensive than that ol any other person in this country.” 

Thos. Ball,* E sq., F.R.S. 

Dr. Ti auks, F R.S., a very careful and efficient practical Astronomer. 

Dr. James Woodkoffe, of Castle Carey, Somerset, Botanist. 

J osi'i'H Sparshall, Esq., F.L.S., a w'ell-||no\vn practical Entomologist. 

Mr. C. Nitsfh, Proleshor ol Natural History in the University oi 
Halle; a distinguished Entomologist and Ornithologist. 

Henry Adolph Schrader, Prolessor Botanj, at Gottingen; 
author ol the celebrated Flo) a ( Icrnutnica . • 

• Rob urn John Thornton, JVI.D , the celebrated Botanist. 

'I’ll os. Henry Colt brookf, Esq., F.R.S , oneol (he most distinguished 
Onental Scholars ol Europe, and as eminent lor his scientific ardour. 

Mr. Edward Donovan, F.L.S., author ol various splendidly illus- 
trated wa>rks on the Zoology of thi.s country, and on the insects ol India 
and New Holland. * '• 

John Latham, M 1) , F RS, Father ol the Roj al and Antiqu<ui«m So- 
cieties, and one ol the onginal Membeisoi the Lmmcan Societ), who de- 
moted him ell to his lavourite science ol Ornithology to the close ol his 
lile, extended to lus fffith jear. His gieat works are, Index Ornithulogt - 
ens, 2 vol- 4vo. 1 7D0 ; and A Central I Intort/ of Birds, 10 vols. 4to. 
1H21-IH24 . * • 

Joseph Sabine, Esq., F.RS, forty years a Fellow of the Linnaeun 
Society ; and Secretary to the Horticultural Society at its first establish- 
ment, to whose Tiansactions he contributed sixty- lour papers. Mr. Sa- 
bine was likewise ari actife and valuable member ol the Zoological Society. 

Mr. John H \v, of Edinburgh, Garden- Architect. 

John Linnell Bond, E-q., Architect, who designed Waterloo Bridge, 
and made "all the necessary estimates lor the projector, the late Mr. 
George Dodd, engineer. 

• Fontana, the celebrated Engraver. 

Dr. ti wj ns, author ot Treatises on Indigestion, the Brain, Nenous 
S3 stem ii r c 

Dr Lloyd, Provost of Trinity College, Dubin, who was President ot 
the British Association at their meeting m 1S35. * 

Barron A libert, the celebrated Parisian Physician. 

William Daniell, Iwp, R.A. # 

Captain Willi Mi; due, RN., an officer of the highest attainments 
and scientific sftill, who conducted for five or six years the Nautical Pur- 
vey ol Ireland, now in progress. 

Viscount Kingsborough, Antiquarian. 

H. Stoker, Architectural draughtsman and Engraver. 

John Constable, R.A. 9 

W. Woolnotii, Engraver. 

Van Hool, Sculptor, Antwerp. 

Aloysius Hirt, Archaeology and Architecture, Berlin. 
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Ad-ams’s Equirotnl Carriage, 49 
American Railroads, 58 
Automaton Violinist, 55 * 

Babbage’s Calculating Engines, 'S3, 
84 

Balance Springs of Chronometers, 
48 

Bennet’s Steam Engine, 67 
Blast Furnuces and Forges, 41 
Box Circle, New Pocket, 60 
Bridge over the Nile, 67 
British Power Loom and Hindoo 
Hand-weaving, 76 
Building under Water, Apparatus 
for, 20 

Bust Machine, new r , 15 
Camera Lucida, Improved, 66 
Canal Boat Experiments, 70 
Caoutchouc Book-binding, 71 

Fabrics, inunuiacture 

of, 42 

M ach i ne,P ickersgilPs, 

16T 

Web, French manu- 
facture of, 97 

Civil Engineers’ Institution, 20 
Concrete Sea* Wall and Groins, 25 
Cuba Railway, the, 57 
Curtis’s Inflexible Suspension 
Bridge, 84 

Davenport and Cook’s Electro- 
magnetic Engine, 77 
Electro-magnetic Motors, 89 
F rench M anulacture ol India-rubber 
Web, 97 

Galbraith’s New Pocket Box Circle, 
50 . * 

. Goniometer, Wollaston’s Improve- 
ment in, 36 

Groins on the Sussex coast, 26 
Gunpowder Engine, 57 


INVENTIONS. 

Hancock’s Patent Caoutchouc 
Book -bin ding, 71 

Hot-Air Blasts in the Reduction of 
Iron,# 64 

Hot and Cold Blast Cast-Iron, 93 
1?) din- Rubber Web, French mnnu- 
lacture <^f, 97 

Iron, Bar, cohesive strength of, 28 
Cast, hot and cold blast, 93 
Reduction, hot air blast in, 64 
Locomotive Engines on Railways, 
resisted by the Wind, 83 
Mechanical Instruments, new, 15 
Medal-StViknng, Improvement in, 
10 

Microscope, Guthrie’s New Re- 
flecting, 35 

New Houses of Parliament, 28 
Paper-making, on, 19 
P£at, Lord Willoughby’s Machine 
for compressing, 72 
Pendulum Artificial Horizon, 77 
Pine-apple, and its Fibre, 80 
Printing, novel and ingenious me- 
thod of, 70 

for the Blind, 14 
Railroad Balance Lock, 15 
Railroads, Ruthven’s Improml 
Rails for, 7 

Railways, American, 58 
the Cuba, 5 7 
Foreign, in progress, 50 
Railway Tunnels, improvements Th, 
44 

Ruthven’s Improved Iron Rails for 
* Railroads, 7 

Safety Coach, Stafford’s, new, )1 
Sea Walls and Embankments, on, 

' 14,25 

Society of Arts, Anniversary ol, 
21 
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Spectacles, Hints on, 15 Tides and Tidal Waves in Rivers, 

Spinning Top, Theory of the, 52 14 

Steam-boats, to prevent danger in, Tunnels, ventilation of, 15 
16 Vast Steam Ships, 30 

Boilers, explosion of, 63 Watch Statistics, Mr v Dent, on, 12 
Steam-engine Cylinders, Improved, Waves, Mechanism of, and Stcuni 
45 Vessels, 13 

Bennet’s, 67 Willoughby's (Lord) Machine for 
Steam Navigation, new fycts in, 13 compressing Peat, 72 
Steam Ships, vast, 30 Wind Machine lor Mining, 85 

Symington’s Patent Boiler, 79 Wind, resistance ot to locomotive 
Teeth ol Wheels, on, 15 engines, 83 

Telegraph, Dr. Clanny’s, 57 Wood, durability of various kinds, 

Electric, 32 74 

Hydraulic, 34 

CHEMICAL SCIENCE. 


Acid, Organic, new, 17? 

Acid, Oxalhydric, on f , J 128 
Action of Cold Air in maintaining 
Heat, 144— 165 
Ether, Citric, analysis of, 124 
./Ethereal Oil of Wine, 112 
Amber, origin of, 114 
Ammonia, Synthesis of} 168 

and Anhydrous Salts, 
combinations ot, 127 
Analysis of Organic Compounds, 
138. 

of Silk, 158 

Arsenicated Candles, experiments 
on, 146 

Artificial Production of Rubies, 170 
Ashes ol Plants, analysis of, 182 
Battery, new Voltaic, 130 
Boron, preparation of, 1 13 * 
Bromine, Preparation of, 119 
Browning Gun-barrels, 109 
Burning Limestone, on, 150 
Camphor, Experiments on, 114 
Candles, Arsenicated, on, 146 
Carbovinate of Potash, 129 
Carbonic Acid in the Atmosphere, 
Experiments on, 159 
Carburets new, from Resin Gas, 1 64 
Citric .Ether, analysis ol, 124 
Colours of Thin Plates, to exhibit, 
137 

Compound, new, 155 
Congelation oi Mercury, by natu- 
ral Cold, 153 

Rapid, by Hydric .Ether 
and Sulphuric Acid, 167 


Conversion of Iron into Plumbago, 
133 

Crosse, Mr., his Discoveries in Grd- 
vamsrii, 173 

Cyanide of Potassium incidentally 
produced, 100 

Diamond, vegetable Origin of the, 
142 

Electricity by Contact, effects of, 
155 

Experiment, 138 
Voltaic and Copper Py- 
rites, Experiments, 108 
Electricities, the Two, 104 
Electric Currents, 106 
Electric Light, velocity of, 104 
Fossil Infusoria used as Food} 104 
Galvanism, Mr. Crosse’s Discove- 
ries in, 173 

Gaseous Diffusion, Experiment on, 
170 

Gun- barrels, to brown, 109 
Hydrogen and Carbon, new Com- 
pound ol, 155 

Illuminating Lighthouses, 121 
Ink, devoid ol Free Acid, to make, 
166 

Interference of Light, experiment 
on, 106 

Iodine, pieparation of, 117 
Iron converted into Plumbago, 
133 

Light, interference of, 1 06 
Light, phenomena of, 123 
Lighthouses, illumination of, 121 
Limestone, burning of, 115 



INDEX. 


319 


Mercury, congelation of by natural 
Coldi 153 

Metallochiomy, new Experiments 
on, 143 

Mossotti, M* on Molecular Attrac- 
tion, 135 

Newton^* Rings, to exhibit, 126 
Organic Acid, new, 171 

Compounds, analysis of, 138 
Oxalhydric Acid of M. Guerin, 128 
Phenomena oi Eight, by Brewster, 
123 

Plants, ashes of, analyze^, 182 
Pyrophon of easy prepaiation, 135 
Rotatory Multiplier, by Dr. Hare, 
169 * 


Rubies, artificial, to produce, 170 
Salts acted on .by light, 144 
Siliceous and Calcareous products 
' obtained by slow actions, 163 
Silk, analysis of, 158 
Soap bubble, permanent, to make, 
161 

Solai Rays, chemical action of, 154 
singular action of, 145 


Spectrum, fixed lines in, to exhibit, 

126 

Spontaneous Combustion of Linseed 
Oil, 166 

Sulphuret of Caibon, preparation of, 

133 

Synthesis of Ammonia, 168 
Temperature, Tables of, 143 , 
Thermo-electric t>park, Mr. Wheat- 
stone ftn, 110 

Thermo-electricity, Mr. Watkins on, 
156 — 165 

Vegetable Origin of the Diamond, 

142 

Vegetation in a Solution of Arsenic, 
159 

Velocity of Electric Light, 104 ' 

Voltaic Battery, new, 130 
Voltaic Conlbinations, Darnell on, 
119 

Voltaic Electricity and Copper Py- 
rites, 108 # 

Warming and Ventilating Apart- 
ments, Dr. Ure, on, 181 
Wine, sethbreal Oil of, 112 


NATURAL HISTORY. 
ZOOLOGY. 


Africa, Zoology of, 214 » 

Animals, geogiaphical distribution 
of, 221 

Animals, hybernation 203 
Anostostoma, Austialasi*, 207 
Herbstn, S A>7 

Argentine, occutrence ot the, 210 
Buds, migratory, in 1836, 195 
Bison, the Euiopean, 221 
Jboat-Fl), habitant the, 191 
Books infested by Insects, 214 
British Museum, addition to, 199 
Brodenp, Mr., his collection ol Shells, 
J99 . 

Changes in Crustacea, 215 
Coleopterous Insect, new, 192 
Crustacea, change in, 215 # 

Crustaceans, on th* sexes of some, 
195 

Cyhndrodes Campbellii, 206 
Decapodes, ou the developement of, 

217 

Euchytiaeub, description of, 221 
European Bison, the, 221 


Fishes’ ova, changes iri, 196 
f'ringillida;, a nbw lorm in the, 189 
Geographical Distribution of Ani- 
mals, 221 

Growth ol Polypidoms, 208 
Giyllon aquatique cornu, 207 
Hare, lush, 198 
Hawfinch, notes on the, 193 
Hemnamphus, the, m Suffolk, 187 
Hybernation of Animals, 203 
Insects infesting Books, 214 

orthopterous, singular, 205J 
lnlested with Parasites, 216 
Iiish Hare, the, 198 
Mauticora, new insect, 192 % 

Migratory Birds m 1836, 195 
Oran Outang, young female, 237 
Ornithological Society, St. James’s 
Paik, 228 

Orthopterous Insects, singular, 205 
Ova of Fishes, changes in, 196 
Parmacella, (Cuvier,) on, 194 
Persia, Poisonous Bug of, 215 
Poisonous Bug ot Persia, 215 
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1NDEJX. 


Polypidoms, growth of, 208 
Proteus, snake-like, on the, 224 
Shells, on a peculiar structure of, 
J 99 

Snake-like Proteus, on the, 224 
Spheerulites, Shell of. 199 
St. James’s Park Ornithological So- 
ciety, 228 

Zoological Society of London, Notes 
from the Proceedings ot *he, 220 
• to 237 

Antelopes, 232 
Argonauta, 232 


Birds of New South 
Wales, 22 9 
Carp, large, 233 
Electric Ray, 233 
(jerboas <fcGerbiflas, 233 
Hybrids, 220 
Orangs, specific Distinc- 
tions of, 231 

Phosphore>cence of the 
Ocean, 235 
Vulture'-, 233 
Zoology of Africa, 214 


BOTANY. 


Algae communicating a red colour 
to Salt Marshes, 241 4 

Atomic constitution of Dextrin, 250 
Cultivation of Plants, 045 
Dextrin, atomic constitution of, 
250 

Fucus, floating, near the Cape de 
Verde Islands, 243 
Glass corroded by a Lichen, 244 
Operation ot Earths in the process 
of Vegetation, 240 


Orbanchacea', new allocation of, 248 
Palms, structure of, 246 
Pitcher- plant, the, 247 
Plants, cultivation of, 245 
Plants during long Voyages, 247-* 
248 ’ 

Hoot lor intoxicating Fish, 244 
Structure ol Palms, 246 
Vegetation, operation of Earths in 
the process of, 240 
Victoriu Regina, (Gray,) 249 


GEOLOGY. 


Carcharius Megalodon, Teeth, of, 
251 

Coal-beds, new, 25^ 

Coal Deposits ot England, 239 
Coal finding, on, 264 
Cyprajcassis, a proposed New Ge- 
nus of Shells, 262 
Dinotherium Giganteum, the, 266 
Flarth, Temperature ol its interior, 
261 

Earthquake in Syria, 254 
Fossil Cephalopodous Shell, 260 
Crocodile, 259 
Dinotherium, 266 
Fishes in the Lancashire 
Coal-field, 258 


Reptile, new, 270 
Sivatherium, the, 269 
Species, new, 253 
Herschei, Sir John, on Volcanic 
Phenomena, 255 
Mud Volcanoes, 262 
North American Continent, present 
State ot, 253 
Sivatherium, the, 269 
Teeth of Carchanas Megalodon, 
251 

Temperature of the interior of the 
Earth, 261 

Volcanic Phenomena, Sir John 
Herschei on, 255 


ASTRONOMICAL AND METEOROLOGICAL PHENOMENA. 

Anemometer, Adie’s, 282 Aurora Borealis, Peb. 18, 271 

Anemometers ol Whewell and Oct. 18, 2/2 

Osier, 279 Nov. 12, 272 

Arago, M., on Shooting Stars, 277 Mackerel Sky, on, 284 
Atmosphere, on the Height ol the, Meteor, great, Sept. 21, 282 
278 at Pernambuco, 279 
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Meteors of November 12, 273, 274 
Meteorological Summary ot 1H37, 
286 

Mottled Solar Surface, on, 284 
November Asteroid-*, the, 274 
November 12, Night, Observations 
on, 277 

Gibers, Dr., on the November As- 
teroids, 274 


Rain-gauge, new, 278 
Hippie Marks, cause of, 284 
Shooting Stars, Arago on, 277 
Solar Meat, estimate of, 276 
Spots 011 the Sun, remarkable, 
276 

St. Elmo’s Fire, Orkney, 284* 

Storm at Constantinople, 281 


RURAL ECONOMY. 

Heathcoat’s Stears Plough Described and illustrated, 287 
GARDENING.* 

Hogg’s Patent Conical Boiler, 292 Truffle, Economy of the, 262 
Reid’s New Hydraulic Engine, 294 Vine, Nev^Mode of Grafting, 291 

, USEFUL ARTS. 

Arnott’s (Dr.) Thermometer Stove, Theimometer Stove, Dr. Arnott’s, 
267 267 

Joyce’s New Mode of Heating, 295 

MISCELLANIES.* 


Books, Scientific, published in 1837, 
313 

Calendar of Meetings of Scientific 
Bodies, 316 


Obituary of Persons eminent in Sci- 
ence and Art, 1837, 314 
Patents, List of, sealed in 1837, 
301 to 313 
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t’NIFORM WITH THE PRESENT VOLUME, 

/I 'ITU MANY CUTS, price os. 

ARCANA OF SCIENCE AND ART 

Fv)R THE YEAR IK')?. 


Among Dip most important P.ipers in this Volump are — 

Mcvltanmtl St mt r. — St.it . 1 of flu 1 London ion! LuminylMni fLitlun) ; flip |i»o(fress 
of the Thames Tunnel C i;d on B. own’s pioimsed Mt tallu Light-houses , Steam Com- 
munication with India .■ t i i ■ Timtion on , the (Tommy ot Kieam-bod- 

ns; the Dublin and Kingstown K ulwa\ , Steam applied to Agi a ultuie ; Mt. Rowland 
Hill’s Rotaloiy Punting Machine, <i now S,tlol\ Spun}' (01 Carnages ami C.uts, T*i o- 
fossot Whewell on tho Tulos , Ium Suspension Budge m Indu, t lu* Tliooty of Rail- 
ways, by l)i L.uiluoi desenptioii of tin* Gieenwich Railway , and Arnold and Pont’* 
Balauee-spnngs loi Chiommn tois. 

Chemical Snenrr — Expeuments with Dimnnimul’s Light foi Lighthouses m flic 
Black Sea; Pi T. Thomson bn Sulphmu. -'.(id. Pi Uvo’s Patent Sugai-pau , M. Bos- 
singault on Bi! unions , on Flounne, 1 >\ tlio Mossis. Knox, Piohssoi haiaday on the 
Magnetic Relation ot the Mel. ds. action id Isinglass in dealing Malt I.iquoi , l)i. 
Riti hie’s Reseaiclies in Eh’etneity and M.igintisiu, Piufessoi Davy on Cm buiet of Po- 
tassium, and a new Gaseous Bie.nlmtel oi IHdiogeti, Mis Someiville on tlio Chenn- 
tal Rays ol‘ tho Sul.u Sprit ium , Now Mi tal called Poinum , llet/emis on a Now Power 
which acts m the Poiniation of Oig.une Rodi*s, Pi Hall’s Ntw Theimometei ; Pi. 
Thomas Thomson's Chemical Analy uol Tabashcct , lholo-sm Faiaday on Sd ideation ; 
a valuable method fit Petri t mg Ao-cinc , Mi Cmssr’s \itdici.d Ci\ stals and Minerals , 
Pobcicniei on New Combinations ot Platinum , l^otessoi Pa moll on Voltaic Combi- 
nations; Mi R. W Fox on Galvanic Changes m the Chemical Character of Metals; 
Thobaia, a New Alkali m Opium , Magnetic llxpeiime.vts in an lion Steam-boat, and 
Pi. Giegoiy on Caoutchouc me 

In Zoology ate Not ices of New Species 01 i uely described Specimens, — as tho Haivest 
Bug , a new Butish Fish , the Long-enn d B it ; Goidms Auuatiens; Changes an Ciabs ; 
Nests of the Wasp, papeis on the Z mingy oi Boothia ana Noith Anienca; and Pro- 
fessor Eluenbeigs New Piscoveiy m Paheontology — Tupoli composed wholly of Infu- 
ftonal ExuMio . the most stukmg farts in the jnoeeediugs ol tilt* Zoological Society. 

In Botany is a paper on the Colour of the Leaves and Flowers ot Plants ; GiGwth of 
Wheat ; 'notice of Sugar-candy in Floweis, and Boiling Seeds, and a paper on t’osgd 
Ferns. 

In Geology, Mr Chaileswmlh on the Yeitebiated Animals of the Ciag o r Noifolk and 
Suffolk; Cobalt at Pill's, Phenomenon ot Elevation; Blocks 01 Buuldeis in tho Noith 
of England, (las m Coal Mine-; two undescnbod Iluhana; Messrs Sedgwick and 
Muiolnson on the Old slute Hocks ot Pevou , Piotessoi E nenbeig on Fossil Infusona; 
the lehtliyosauuis, b\ Si Phi'-p G. Egeiton , and a paper descnptive of some recently 
found Fossils in the London Clay. 

Among the Ashimmtcal and Meteorohqual Phenomena are notices of tho Annulai 
Eclipse of tin* Sun, and a Meteoiologicul Summaiy of the year, by I)r. Armstrong. 

The most valuable facts elicited at the anniversary of the Butish Association foi 
the Advancement e 4 Science, will be found condensed in each of the preceding div 1- 
sions. 


JOHN LIMBIRD, 143, STRAND. 



The NOBILITY, GENTLY, and iiifik GARDENERS, 

• ^ 

Are recommended lo Peruse 

THE NEW HORTICULTURAL NEWSPAPER, 
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GAZETTE, 
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* A WEEKLY JOJMIXAL OF 

SCIENCE, LITERATURE, a*® GENERAL 
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(OVTJ I NlN<» 

FORTY-EIGHT cdlUMNS 

Of interesting Matter, equal in Ouantitj' to that of any First ('lass 
Journal. Admitted by the Provincial Press to be the most 
Complete, Well arranged, # and unexceptionable 
Newspapei* for Families that has yet 
• b^pn printed in London. 
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# 

Price FIVE PEACE. 
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Aho, with Mtiny Engravings, price 5s.' 

ARCANA OF SCIENCE AND ART, 

FOR PREVIOUS YEARS; 

Price 5s. each, may he purchased separately. ' 


CRITICAL OPINIONS. 

“ One of the best and ctfenpest books of the day.” — Mag. Nat. Hist. 

* ( This is a capital little work. The subjects are well selected and 
arranged, and the abridgements and explanations care hilly made.” — New 
Monthly* Magazine. 

“ This work is printed inna small type, and contains an immense body 
of interesting information for verj little money. There a*e few books 
better adapted lor being given as presents to young men, whatever may 
be their trade or profession. °- - Gardener's Magazine. 

u An annual register of new inventions and improvements in a popular 
lorm like this, cannot tail to be uselul. 1 he mass o| iniormation in thi.-, 
little volume is most interesting: and while the philosopher will really 
find something new in it, the general reader will reap instruction from 
every page. 0 — Literary Gazette. 

“ The Arcana of Act'd fid Science is a little work of the most useful 
nnd entertaining description. Every page is a volume, and many contain 
the results of whole years ol ingenious labour and experiment. It, in 
fact, is the very essence or extract ol the scientific pursuits of the whole 
world for one year. All this is to be had lor five shillings.” — Spectator. 

“ The marrow of all the scientific journals of Europe. It is the most 
useful and entertaining book we know. We especially recommend it to 
our country Iriends ; they will thank us, year by year, for the recom- 
mendation.” — Spectator. 

“ This work is exceedingly valuable, and mr y be considered as an En- 
cyclopaedia, to which the most eminent oi their time ure constantly con- 
tributing.” — New Monthly Magazine. 

“ The Arcana of Science and Art, contains a vast deal oi information 
of an useful kind. 0 — Athenaeum. 

“ Any person, who besides prosecuting his particular profession, 
wishes lobe apprized of what is going on in the great wmrld of human 
action generally, cannot possibly spend 5s, more efficiently than in the 
purchase of this book. 0 — Gardener’s Magazine. 

“This volume contains a very inteiesting compendium of information 
for young people,” — New Monthly Magazine. 

“ The various articles ha^e been selected with judgment, and arranged 
and illustrated with great skill.” — Weekly Dispatch. 

“ This work will be found extremely useful.”— Spectator. 

“This little work is cheap, and indispensable to the cabinet and 
library.” — Edinburgh Journal of Science. 

JOHN LIMBIRD, 143, STRAND. 



BISHOPSGATE PLATE-£L4SS WAREHOUSE, 

ESTABLISHED UPWARDS OF FIFTY YEARS. 
r PHE PUBLIC are respectfully Invited to Inspect the Stock 
-*■ ol Elegant and Novel Fancy STAINED and PLATE GLASS at 
the above Establishment, consisting ol many fine Specimens of 

. COOPER S 

PATENT ENAMELLED AND STAINED GLASS, 

which, by a speedy and effective Piocess of Manufactutp, removes the pre- 
judice long attached, on account ot the expense, to this beautiful and enli- 
vening decoiation. * 

A Pane measuring 18 Inches by 12 Inches opaque ground, with trans- 
parent sci oil woik ornaments, costs only 6s. 4|r/., or any size under two 
and a half square feet at 4s. 3/1. per square foot. 
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Or uny Sizes containing Irom 3 teet to 8 ieet, at 9a. per toot. 

THOMAS FOX, 

SUCCESSOR TO HENRY L. COOPER IN THE ABOVE BUSINESS, 
Ile*q>ecttully Informs the Nobility nad (Ilnthyw1h> ha\e so liberally 
p ttronUeil his Predecessor* lor a long series o! Years, that he lus on hand 
a huge and elegant Stock of CABiNi'T and UPHOLSTERY HOODS, 
coiMshng ot DINING %nd DRAWING ROOM SUITS ol the Newest 
design, WARD ROBES, *BKDSTE ADS, ami Highly-seasoned BED- 
DING, made on his own Premises. In the Manuiactuie ol each Article 
the strictest attention has been paid to Durability and Elfect, the most 
experienced^Artisans employed, and Materials of the best Description 
only INed, for which the Charges will be iound extremely moderate 
C A h PETS. TOURNAYS, CASHMERES, MERINO DAMASKS, 
CllINTZES, SILKS, TABARETS, <fcc., in every variety. 

CARVING, GILDING, and Interior DECORATIONS,* ol every 
Description, in the most Modern Styles 

95, Dishopsgate-street VYithin, London. * 

T>OND’S PERMANENT MARKING INK. — To prevent 

Fraud or Mistake in Table Lmln and Wearing Apparel, the Public 
are respectfully invited to Use the above-mentioned Marking Ink. It re- 
quites no preparation, and can be used, with a common pen, upon all Articles 
made of LINEN, SJLK, or COTTON, so as not to be effaced either by 
time or art. 

Prepared and Sold by J. BOND. Chemist, 28, Long-lane, West Smith- 
field, m Bottles at Is. each ; and, by his Appointment, Sold also by most 
respectable Stationers aud Medicine Venders in the United Kingdom. 

Be particular to Ask for^BOND’S, that without tiie Preparation, 
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PIERCE’S ECONOMICAL RADIATING 
STOVE-GRATE MANUFACTORY, 

5, JERMYN STREET, REGENT STREET. 

HP HE Nobility and Gentry are respect Fully solicited to examine 
**“ avariety ol New and Elegant. STO V E-GRATES upon his ?«o much 
approved RADIATING PRINCIPLE, from his own designs, being the 
leal Manufacturer of then. 

These Grates combine the useful and ornamental, blending economy 
with comfort ; they display a cheerful fire and a clean health, lessen ina- 
teiiall) the consumption of fuel, diffuse a genial warmth throughout the 
apartment, and are adapted tor general use. 

They retain the heat many hours alter the fire is out ; are executed in 
every sty le of Architecture — Grecian, Elizabethan, Louis Quartorze, 
and Gothic, agreeable to any design. ** 

Grates expressly made,, to cure Smoky Chimneys ; numerous references 
can be given to Noblemen, Genfleinen, ami Architects, furnished with 
them. Also his 

IMPROVED SYSTEM OF HEATING WITH HOT WATER 
Churches, JViansions, Conservatories Forcing- Houses, <Vc. Houses or 
Apartments heated, and Baths kept constantly supplied from the same 
Boiler, at a very trifling expense ol fuel and perfectly safe. Or Churches 
Mansions, and Picture^Mleries, heated by his DOMESTIC PURE 
WARM AIR SAFETY STOVE ; which may be seen in daily use at his 
Show-Rooms; as well as an assortment of Fenders, Fire-Irons, Ranges, 
Patent Smoke Jacks, Hot Plates, Broiling Plates, and every article ol 
Kitchen requisite, with the latest Improvements. 

W. P. is aKo the Manufacturer ot every description of BATHS. — 
Hot, Cold, Shower, Vapour, aid Warm, aUo Ji:i»yll\s Portablc 
B\ths, complete in a Box only Eighteen Inches Square. 

5, JERMYN STREET, REGEN V STREET. 

ELECTRICAL and ELECTRO, MAGNETIC MA- 
CHINES, AIR PUMPS, IMPROVED VOLTAIC BATTERIES 
and every description ol CHEMICAL and PHILOSOPHICAL AP- 
PARATUS, of supeiior workmanship, Manufactured and sold on very 
moderate terms by K. PALMER, I OB, Newgate Street, London: where 
may also be had, just published, B ACIIHOFFNER'S POPULAR 
TREAT] SE ON VOLTAIC ELECTRICITY and RLECTRO MAG- 
NETISM, price \s. 6</. with Plate ot Apparatus. 

INSTANTANEOUS LIGHT.-By the KINGS ROYAL 
A LETTERS PATENT — JONES’S I’ROMETH BANS.— The ad- 
vantages the Promethean*} possess over all other instantaneous lights are 
their extreme simplicity akd durability, as neither time nor climate can 
impair their original quality: they are composed bf a small glass bulb 
hermetically sealed, containing about a quarter of a drop of sulphuric 
acid, encompassed by a composition of the chlorate of potash, inclosed 
in wax papers, or wax tapers ; the latter will burn sulliciently long to ad- 
mit of sealing two or three letters. The Prometheans being pleasant to 
use, and never failing in their purpose, are rendered nearly as cheap as 
the common Lucilers.— To be had oi all respectable Chemists, <fcc., or 
at /he Manufactory, 201, Strand. 



MICROCOSM. 

CARPENTER AND WES»TLEY, OPTICIANS, 

24, RECENT STREET. 

CARPENTER’S IMPROVED PHANTASMAC ORIA 

^ LANTERN. 

This Lantern is so much improved and used with such increased 
facility, that, is recommended with the greatest confidence as being t tie 
best that i< made, giving a perfectly defined figure, with a brilliant and 
well-illuminated field of view, from 6 to 14 feet in diameter. Combined 
with the Copper-plate Slideis, it presents a novel and ’delightful mode of 
Instruction and Amusement. TO INFANT SCHOOLS, PUBLIC 
SEMINARIES, MECHANICS' INSTITUTES, <fec., it oilers peculiar 
advantages, and, is extensive!} used by the Conductors of these Institu- 
tions, ah well as by gentlemen in the Rural Districts for the benefit oi 
the Labouring Classes. *The Natural History and Astronomical Dia- 
giams are painted m the very best style, un<J can be depended upon tor 
accuracy and, fidelity. 

Carpenter’s Improved Phantasmagoria Lantern with X. s. 
Patent Argund Limp and Spring Slider Holder, with 
Hook in a Box - - -12 

Ditto as above, with the addition of a Microscope and 
6 Sliders, and an Aquatic Slider lor exhibiting Trans-*, 
parent objects in (lie same manner as the HYDRO- 
OX YUEN MICROSCOPE. The whole m a Box - 4 0 

Copper-plate Sliders, .'>(> Natural History Subjects, d,s fir/. 

each Slider, or the Set, m a Box - 1 J-J 0 

Improved set of ASTRONOMICAL Diagram*, m II 

Slider- (.‘Jot which are movable), with Book, in a Box fi (I 
A superioi -el of BOTANICAL bubjects in 14 Sliders, 
with <i Book - - - 17 0 

Movable Vie\%s, Ilumoiout and ofcher Sliders, 1£()^ Subjects, from 
4*’. to i(B\ each Slider. • 

7** A Liberal Allowance to Lecturers, Schools, nfki Institutions. 

IMPOIt r ANT TO TIIK VtllJLIC. 

T HE MIPOU I'ANCK of the TEETH is such that they 

deserve *>ur utmost attention, as will with respect to the preservation 
of them when in a healthy state, as to the methods of curing them when 
diseased. The} rt quire this attention, not only lor the preservation of 
themselves, as instillments useful to the bod}, but also on account of 
other parts with which the} are connected, for diseases in the teeth are 
apt to produce di-eases in (he neighbouring parts, not subsequently ol 
at? r io us consequences — John Huh ter. % 

“ lie who pii)‘ no attention to Ills teeth by this simple neglect bet lays 
vulgar .sentiment- ’’ — Luvuler » * 

Mon-. D’EAIIJEN, Suigeon Dentist, 1, Sonthampton-street, S'rand, 
may be daily consulted on all pertinencies of dental surgery. Aruhual 
Teeth. Single tooth, from ten shillings to three guineas ; a complete -et 
from ten to filty guineas. Consultations at all times giati-. Mens. 
D ’E’s charges will at all times be found extremely moderate — Before 
ten in the morning the poor giatis — I, SOUTHAMPTON STREET, 
STRAND. 



DOMESTIC MECHANISM. 


% 

T)R. SCOTT’S VOICE CONDUCTORS for rendering 

conversation audible to deaf persons. They are as easily slipt on 
and off as spectacles ; may be so worn as to be entirely concealed; and 
have given the greatest satisfaction to deaf persons who have availed 
themselves of such useful aid in their respective avocations j/nd m private 
life. 

Til STEAM** INHALER, for breathing vapour to relieve coughs, 
colds, sore throats, and complaints of the chest, without the disagreeable 
necessity of inserting a pipe into the mouth. 


THE LAVEMENT FOUNTAIN, recently invented by Dr. Scott 
supersedes the injurious practice of habitually tgking opening medicine, 
and by a double action movement which is a curious mechanical contriv- 
ance not possessed by any 'other lavement apparatus discharges a con- 
tinued cuirentand does not therefo^? introduce air. It reserf.bles a book, 
which (alter it is filled) may be put into the pocket or a lady’s reticule, 
and applied with the gjj^alest ease even by the most timid and nervous. 

DR. SCOTT’S PORTABLE GARDEN PUMP, which a lady may 
carry as easily as a parasol and having set its foot into a pot of water, the 
fluid is projected by the slightest exertion of the hand to a considerable 
distance in any direction. 

All the above may be yrflcured of Mr. W. PINE, Superintendent ut 
Dr. Scott’s Medical Reposatoiy, 3611, Strand, three doors Irom Exeter-halL 


GRIFFIN’S CHEAP CHEMICAL APPARATUS 

T HE attention of CHEMICAL STUDENTS, AMATEURS, 
and TEACHERS is re>peetlu 1 ily called to the CHE AP CHEMICAL 
APPARATUS, designed and arranged by J. J. GRIFFIN, which may be 
had in complete sets or single articles. Also, various NEW APPARA- 
TUS, for demonstrating the first principles of the Science. 


GRIFFIN’S CABINETS OF ROCKS AND MINERALS, 

Well assorted and scientifically arranged, from 10$. 6d. to £)5 . per set, in 
neat trajs with divisions, and inclosed in strong millboard boxes. 

PURE CHEMICALS AND RE-AGENTS. 

Sold Wholesale and Retail by JOHN WARD, OPERATIVE 
CHEMIST, and Agent for R. B. Ede’s 

CHEMICAL LABORATORIES, PERFUMES, 

And nil his other Preparations, 7 9, BISHOPSGATE STREET WITHIN. 

Where also may be had, 

WARD’S 

COMPANION, OR FOOTSTEPS TO EXPERIMENTAL 
CHEMISTRY. PRICE 8«. 



TTASELDEN and CO., (Late BIELEFELD and CO.,) No. 

24, Golden-square, Manufacturers o $ the Improved PAPIER 
MACHE, have great pleasure in bringing this Invention under the im- 
mediate notice of Architects, Surveyors, Builder*, House Decorators and 
Upholsterers, as from practical experience, at Windsor Castle, Buck- 
ingham and St. James’s Palaces. Marlborough House, and the princi- 
pal Club Houses m London. It is allowed by our first Architects to be , 
unrivalled fo ruts cheapness, lightness, hardness, durability, and strength, 
and possessing all that beautilul sharpness and undercutting relief so much 
admired in our Old English Carving. Unlike its spurious and brittle imi- 
tations in putty, and other compositions, it is exceeding tough, and can 
be fixtil at any time with the greatest facility and never shrinks ; it is aim 
iiditptA for all descriptions ol exterior ornamental work, and when pro- 
perly prepared will stand the test of any weather or climate and remain 
sound. Being always perfectly dry it is applicable to immediate use, so 
that a plain ceiling can b* made in a few hours to present all the beauty 
and finished richness of the mo'ft elaborate pjastoi ornament, and without 
the least dirt. In all large undertakings Messrs. Haseloen and Co. 
will be most l^eady and willing to manufacture and model ornaments to 
the drawings and taste of the Architect or Surve) or without additional 
expense, and all orders will meet with instant attention, punctuality and 
despatch. 

HASELDEN and CO., have manufactured in the PAPIER M ACHE 
a copy of the Elgin Marbles, from the originals in t lie British Museum, 
and the following are also a lew of the numerous applications ot this supe- 
rior article, viz : — Enriched ornaments for window or ceiling cornices, 
friezes to rooms, ceiling flowers, ventilators, consoles, brackets, pendants, 
pinnacles pamiehng, capitals to columns, picture and glass frames, bosses, 
and every description of Elizabethan and Gothic Architecture. 

Books of the various ornaments in outline, from drawings of the most 
celebrated Architects and Surveyors, with prices and dimensions, com- 
prising specimens m every sty le of Architecture, are published by H. and 
Co., and may be had at ChuHion’s Library, 2(3, Holies Street, Cavendish- 
square. * 

A farge and well seasoned stock ready for use of nil. The usual run ot 
ornaments kept constantly 6n hand at 24, GOLDEN SQUARE 

THE THYMES TUNNEL, 

Entrance near the Church at Uotherhithe , on the Surrey side of the Iliver y 

TS open to the Public daily, (except Sunday,) from Nine in 
the Morning until dusk. — Amittance One Shilling each — Both Arch- 
ways aie brilliantly lighted with Gas, and the descent is by an easy Stair- 
case. — The Tunnel is now Seven Hundred and Seventy feet in length, agd 
is completed to a distance oi about 150 feet within low water mark on the 
Middlesex shore. 

Thames Tunnel Office , } t By Order, 

/Valbrook II u itdt ng s , /Cal brook, > 3. CHARLIER, 

March , is.'!#. } Clerk to the Company. 

- N.B. — There are conveyances to the Tunnel, by an Omnibus, every half- 
hour, from Gracechurch-stieet, Fleet-street, and Charing Cross ; also by 
the Woolwich and Greenwich Steam-Boats, from Ilungeriord, Queenhithe, 
Dyer’s Hall, and Fresh Wharf, every half-hour; and by*the Railway Car- 
riages from London Bridge, at every hour. 

1 Q 2 



PATRONIZED BY THE ROYAL FAMILY 



pHARCOAL SUPERSEDED. C. RICKETS’S DI- 

^ LUTED GAS APPARATUS may be seen in operation on Mondays 
and Wednesdays, at his Manufactory , 5, Agar-street, West Strand. •''Book- 
binders, Copper-plate Printers, Chemists, Hotel Keepers, Cooks, and 
others, that use Charcoal Fires, are informed thai the Diluted Gas Appa- 
ratus can be worked at a much less cost, and entirely free from dust, 
smoke, or any deleterious vapour. 

IRONMONGERS and GAS FITTERS Supplied with C. RICKETS'S 
PATENT GAS STOVES, for Warming all kinds of Buildings without 
any Chimney. L 




COCOA NUT FIBRE MATTRESSES. 

U GARTLAND solicits the P»blkrto inspect the Mattresses 

^ * manufactured by him with “ Cocoa Nut Fibre,” a material well 
known to possess superior qualities to all otheis, now in general use for every 
purpose to which Horse Hair is applied, and less than one-half the price, 
as the various Testimonials from numerous large Establishments and In- 
stitutions supplied will show. • 

Cocoa i\ut Fibre Mattress Warehouse , 

9, St, Martin’s Place , Trafalgar Square. 

ST E PHENS \S~\V HTnNClTXUlI)S7" " f 

npME Inventor and Patentee of the fallowing Articles having 
mu nd, fiorn expeuence, that the different habits and modes of wntifig 
of different individuals, requne different articles to suit the vaueties of 
tasle and puipoSes, begs to submit to the Public the following classification 
oi Writing Fluids and links ; namely, 

The Turn Coi ours, comprising 
THE ORIGINAL WRITING FLlfll), or BLUE BLACK. 

A Common # Black Ink, which will bt*found not to cling to the pen m the' 
manner which ordinal) Inks do, ar.d to combine inoie leadily with the 
paper. The Dense Colours, com^ri#ing 

A PATENT UNCHANGEABLE BLUE! COLOUR. 

Extiact fiom Biande’s Manuel of Chemistry, page 929 : — “ it the paper 
has been made fiom inferior lags, bleached by an excess of^hlorme, Ink, 
however good, will be ultimately discoloured.’ 7 — The above extract will ex- 
plain the value of a colour for writing, over which chlonne oi acids have no 
power. • • 

A PATENT CARBONACEOUS BLACK WRITING FLUID. 
The undecom posable nature of carbon, by chemical agents, is well known. 
The hitherto insutmountable difficulty of combining* it, so as to resist 
morstmc even better than any dye colouis, is in tins composition fully ac- 
complished, without the use of any*uueombined acid, or means injuiious to 
the texture, l’u; paichment deeds an<# recoids, it \v«h be iound to be the 
best composition yet knovvfl. 

Prepaied by the Inventor and Paten.ee, Ileniy ^Stephens, Stamford 
Sh^et, Blacklriars' RoaH , London. — Sold by Stationers and Bookselleib. 

To Mothers, Invalids, and to Families m general. 

OBiy SON’S PATENT HA KLEV, celebrated for making 

■^•TBailey \Eater in a few minutes, pine m qualily, and pleasant in taste, 
is also lecommended as an excellent adjunct with new milk lor the break- 
fast table Its light yet nutritive piopeities suit persons of impaired diges- 
tion, debilitated stomaclis, or ohstipated bowels; icgulating their action, 
and, in a measure, superseding the u>e of medicine. Infants lfave thrived 
on this diet when all others have fulled. 

ROBINSON’S PATE1NT GROATS, foim another diet universally 
esteemed for making a supeuor Giuel in ten minutes, light for supper, an 
excellent food for children and invalids, and particularly recommended by 
the faculty as the purest and best falrme of the Oat ever produced, being 
deprived of its fermentative properties by a steam process. 

Caution — Tfie Patentees, who have received a Special Warrant of Ap- 
pointment as Puiveyors to the Queen, consider it a duty they owe them- 
selves and the Public, to put them on their guard, and respect fully to point 
out that on each (Jen nine packet is placed, in addition to Her Majesty’s. 
Anns, the words, By Royal Letters Patent,” alid the signature of 
“ Matts. Robinson.” . 

Manufactory, '#4, Red Lion Sheet, Holboin, London. 



I 

rpO CLERKS AND WRITERS WHOSE TIME IS OF 

, VALUE. The Patentees beg to recommend the Peruvian Pens as 
combining the advantages of durability, economy, and expedition : they 
may be had trom D*. per Caul, with Medium or Fine Points. Perryian 
Limpid Inks for Metallic Pens, 6d., Is. and 2s. per Bottle. Sold by all 
Stationers, and at the Manufactory, 37. Red Lion Square. Each Card 
*jind Bottle bears the signature, “ JAMES PERRY and Co.” 

“ We recognise a striking improvement in the Perryian Pens ; we have 
of late constantly used them, and have denved great advantage from their 
ease add flexibility*” — Observer. 

“ Perryian Pen. — Th in valuable invention, indeed, at once exrf udes 
both the numerous imperfections of the Quill Pen, and all the soatchy 
cutting effect of the Steel Pens .” — Morning Chronicle. 


PATRONIZED BY THE R/)YAL FAMILY AND THE NOBILITY. 

CHARE’S ROYAL BRITISH CERATES AND LINE 

^ MENT. — These valuable medical applications, long privately known, 
and highly appieciated ,*hy some of the most eminent Medical men in the 
metropolis, constitute, m their various modifications, rapid and effectual 
remedies for* Gout — in some states, Rheumatic Affections, Lumbago, 
Glandular Swellings, many instances of Scrofulous Sores and Swellings, 
Tumours, Relaxed Sore Throats, Swelled Face or Gums, some cases of 
Deafness, Inflammation — in all its shapes, Boils, Ulceiated and other 
wounds, Spiains, Braises?, Burns, Scalds, Eiysipelas, Venomous Stings, 
Itch. Ringworm, Scaldhead, Grocers’ Itch, Chilblains, Bunions, Corns, 
Tender Feet, Paralvsis of a local chaiacter, and Tic-doulouieux. As no 
class of society is exempt from the liability to some or other of these attacks, 
so to every rank must access to such a powerful senes of simple, but effec- 
tual remedies be lugbly desirable. 

^ p 

The seiies consists of a Liniment, with the Ptain, and four combinations 
of Cerates: — namely, No. 1. Plain : No. 2, Camphoiated ; No. 3, Emol- 
lient; No. 4, Balsamic ; and No. 5, Sulphuiated ; sevei ally applicable to 
the cure of the above diseases and injuiies, in tly manner clearly laid down 
in the fully punted directions which accompany each packet. 

The Pioprietors give their solemn assurance, that theie is’ Hot 
stated with respect to the powers of these substances,, which" is not lully 
established in every class of cases, in the private piactice of medical men 
of great respectability in the metropolis ; and that each of the prepuiatums, 
although piost effectual m its remedial character, is in the hignest degree 
innocent ir; its entire composition ; and may, consequently, be used with 
pellet safety. 

The ROYAL BRITISH CERATES are made up, in all their modi- 
fications, in boxes of four sizes, at 13$r/.— 2,?. 9d. — 4s. fir/, and 1L\ each: 
and the LINIMENT in bottles of thcee sizes, with giound-glass stoppers, 
at 2s. Hr/., 4 j?. 6</., and J \s each ; stamps m all cases^inciuded. 

Sold by the Proprietors, SHARP and Co., 153, Fleet street, London; 
by all the Patent Medicine Venders in and round the Metropolis ; and by 
one or more Chemists, Diuggists, or other licensed Venders, in ever) town 
in the thiee Kingdoms ; horn all of whom the most lull and ample printed 
directions for use, iu every class of disease or injury, may be obtained. 



ESTABLISHED NEARLY FORTY YEARS at No. 4, 

the Holborn side ol Bloomsbury-squafe.— — Observe ! Pailoui Win- 
dows— no Shop Front. 

Irish Shirting Cloth made without any admixture from pure Flax. Sold 
in any quantity. Whole Pieces at the Factor's Puces, cheapei than at any 
Other House, being manufactured fiom the best materials. The purchase- 
money will b^ returned should any fault appear. 

Irish, English, Scotch, and Russia Sheeting, of all Widths and Prices, 
Household and Table Luien. Families Furnishing will find it much to 
their interest to apply at this Establishment. , 

BaiJc of Ireland Notes taken in Payment or Discounted. 

Cou^ry and Town Oiders punctually attemfed to by JOHN DONO* 

VAN, BLOOMSBURY SQUARE Oideis taken tor Shuts. 

N.«B — No Connexion with any other House. 

PATENT INVENTIONS. 

SPECIFICATIONS of the VARIOUS INVENTIONS 

^ patented flaring the \ear, are giver% verbatim with Illustrative Draw- 
ings, in the REPERTORY ot PATENT INVENTIONS, published 
in Monthly Nos. 3 a. each. • % 

# ’ * m * Seven Volumes are now complete. 

J. S. Hudson, 1 12, Fbet Street. 

Also, just published. 

CAMUS ON THE TEETII OF WHEELS, 

Showing the best forms which can he given id them tor the purposes of 
Machinery, &c. Second Edition, revised by JOHN ISAAC I1AWKINS, 
Civil Engineer, 10a\ 6d. cloth. 


On the 1st ol March w a? published, price 2 a*. 6d. No. I. ol the 

ANNALS OF NATURAL HISTORY; or Magazine of 

Zooloey , Botany, and Geology: — *ith Engraving. 

Conductors -For Zooloirv , *Sir VV. JARDINE, Bart.; 1*. J. SELBY, 
Esq., and l)t. JOHNSTON. # 

For -ftotany — Sir VV. J. ifOOKER, Reg. Prof. Bot. Glasgow. 

For General Correspondent? — R. "TAYLOR, Under Sec. Linn. Soc. 

No. 11. will be published on the 2nd ol April. 

and J. E. Tajlor; S. Ilighley. Edinburgh: VV. II. 

Liznrs. * 


* This Day is Published, 

In (5ne VolAlBmo. Cloth Boards, 3 a. 6d. Illustrated with 60 fine outline 
• Engravings and Diagrams. • 

PRACTICAL FACTS IN CHEMISTRY.* 

tf It unfolds the principles ol the science in pLmn and concise language, 
and will encourage that spirit of ingenuity ami perseverance by which 
difficulties, apparently insurmountable, may be easily overcome. — Hr. 
Ryan's London Medical Journal. • • 

“ Practical FacQ m Chemistry is precisely what an elementary work of 
this nature ought to be /’ — Liverpool Mail. 

“Michael Fnrradayin Irlimwture. ,, — Bury and Suffolk Herald. 

“ A beautifully printed pocket volume, by which the principles of th# 
science may be easily, safely, and successfully demonstrated, at th« 
smallest possible cost . — John Bull. * 

John Ward, 79> Bishopgak* Street Within ; T. Tegg and Son, and 
Simpkin, Marshall, and Co .1 London. 



PublLhed Monthly, 

rFHE CIVIL ENGlNEEIWd ARCHITECT’S JOURNAL, 

**- RAILWAY, ami SCIENTIFIC GAZETTE, containing 32 
pages Quarto, closely printed, illustrated with numerous Wood Engrav- 
ings, price l.v. A stamped Edition is published every other Saturday. 

The object of this publication is to afford a medium of communication 
to all parties interested in either of the above professions. 

It contains Descriptive Particulars of important Buildings, Manufac- 
tories, Warehouses, Railways, Docks, Bridges, Piers, Harbours, Canals, 
RiverS, Water-works, Cas-woiks, Diainage, Mining, Steam Navigation 
and Machinery, illustrated with Engravings, Estimates, Specification", and 
Calculations. • 

It also contains Architectural Criticisms and Antiquarian NoP’^s, and 
a Monthly Recoid and TiaiiMictions of English and Foieign Societies, 
■New Inventions, Patents, and Public Impiovements— Revievvs and Notices 
of Books as thej are puhli hed — Repoits of Parliamentary Proceedings, 
Engineering Evidence, Stai ling Orders — Law R« ports and Derisions; 
and such other useful mfoimation ^connected with the Profusion as may 
ifiake it a woik ot general telerence. 

Advertisements for Contracts, Competition'Drawings, Public Meetings, 
Societies, Books, New Inventions, or any other subjects connected with 
Engineering or Architecture, will he inserted. 

Communications to he addressed “ To the Editor of the Civil Engi- 
neer and Architect’s Journal , ** No. 3, Crane Court, Fleet Street ; or 17> 
King Street, Westminster, w'here all Advertisements are to he sent. 

PARBURYS ORIENTAL HERALD, PRICE 2h. 6<1. 

TS Published on the last day of every Month, and always contains the 
very latest intelligence from all parts of INDIA, CHINA, AUS- 
TRALIA, Ac. <fec. , 

“ One ot the most extraordinary periodical publications with which 
we ever met. Besides this extraordinary compendium of news, every 
act of council, every appointment/ civil or military, all i rials, courts mar- 
tial, sailings and arrivals of ships names of passengers, births, deaths, 
marriages — every circumstance incident to life ip India is recorded. „ We 
think it only due to the indefatigable collators to speak in terms of the 
most unqualified approbation of the undertaking.” — John Bull, Jan, 7* 
Nos. 1,2, 3, and 4, may still be had. 

Just Published, in One Yol. Foolscap 8vo, 

Handsomely bound in Cloth, with Portrait of DUGALD STEWART, 
Price 7 s. Gd. 

COLLOQUIES* 

IMAGINARY CONVERSATIONS between a PHRENOLOGIST 
and the SHADE OF DUGALD STEWART, 

By J.* SLADE, M.D., F.G.S., M.P.S.L., Ac. Ac. 

This clever little \olumj discusses the singular Theory of Phrenology 
in a stjle at once ingeniour, familiar and attractive.” — Sunday Tones. 

THE CANADAS j 

With a Map of the British Possessions in North America. 12mo. Price os. 

THE EMIGRANT S . DUCTION TO THE BRITISH 

• AME ICAN COLONIES. 

By S. S. HILL, Esq., a Colonist of 20 years' residence. 
PARBURY and CO., 8, Leadenhull Str *et, and all Booksellers. 



MINING REVIEW AND MIMING JOURNAL UNITED.* 

rpHE MINING JOURNAL AND COMMERCIAL GA- 

*** ZETTE is the only Newspaper exclusively devoted to Geology, Mine- 
ralogy, and Metallurgy ; combining theiewith Repoits of the Pioceedings 
of Public Companies, Conespondence from the English and Foieign Min- 
ing Distucts# Sales and Puichases of Ores, Prices of Shares in Mines, 
Railways, Joint Stock Ranks, Canals, &c . with Paihamvntary Summary, 
London Gazette, and much original and interesting Scientific Intelligence, 
&c. ; foiming an invaluable lecoul ot eveiy occuneiice routing to 

M^NES, RAILWAYS, JOINT-STOCK RANKS, Kc. . 

^ To which is now added, (gratis) Monthly, 

* T it E MINING R E V I E W, 

* AS A SUPPLEMENT, 

Containing, as heretofore, Onginal Articles, Reviews of Scientific Works, 
foreign Extracts, Pioceedings of Sciei^ific Bodies, and Miscellaneous In- 
telligence. 

The MINING REVIEW is also published Mbn^ily, pi ice Sixpence, in 
a Wrap pei.* 

The MINING JOURNAL is published at Two o’Clock every Satur- 
day afternoon, at the Office, 1*2, Gough-squaie, Fleet-sheet, London, price 
Sixpence, and may lie had of all Bookselleis and Newsvendors in Town 
and Country. 


TO SURGEONS, DRUGGISTS, SURGEON - I)K NTI STS, AND 
THEIR APPRENTICES. 

Just Published, Second Edition, puce (Js. 

IV/TAGN ACOP] A ; a Practical Library of Profitable Know- 

ledge, Communicating the Geiier<U Minutiie of (^einical and Phar- 
maceutic Routine* together»with the geneiahty of Secret Forms of Pre- 
parations ; including Concentratt d Solutio is of Camphor ami Copaiba in 
Water, Mineral Succeda%eum, Marmoratum, Silicia, Term Metallicuru, 
Pharmaceutic Condensions. Prismatic Crystallization, Crystallized Aioma- 
tic Salt of Vinegar, Soda, £>eltzei, and all Spa Waters, foi Bottling without 
the U se ot M achinery, newly invented Wilting Fluids, Etching on Steel or 
1 rolIRlfTflPmi extensive vanety of el camera. 

By* W. BATEMAN, # Oheimst to the lute King. 

London: John Chiu chill, Pi mces-stieet, Soho 


rpHE RAILWAY TIMES, published 

A- 4^/. starnjied, contains full Reports ot i 


■ 1 / . 

T! 


cry Saturday, price 
IVfh 


Railway 
and eveiy Information 
ether witTi an accurate 
information — Agents : 


Directoi s’* Repoits, Progie.ss of Railway Work 
affecting I" nolisii and Four, ion Railways, ti| 

Railway Share List, and much othei vakr 4 
Hylward, Liverpool; Cooper, Bnmmuhnm ; vV^eeler. Manchester ; Thor- 
ley, Bath; Bingham, •Bnstol ; and Fletch*^ Southampton — Agents for 
the Monthly Parts* Messrs. Wrightson and VVebb, Birmingham ; Grapel, 
* and Hy lward, Liverpool ; and Sims, Mauchestei. Oideis received by all 
Newsmen m London. 

From the respectability and extent of its circulation, the RAILWAY 
TIMES will he found to be an excellent medium lor scientific und other 
adveiiLsemeuts. j 

Railway Tunes Office, 3, rfiud Court, Fleet Street. 





POPULAR (LITERATURE. 


Every Saturday, it» published, with Engravings, at 2t/.,orin Monthly 
Parts, 8t/. and ready for delivery with the Magazines, 

THE MIRROR 

LITERATURE, AMUSEMENT, ANI) INSTRUCTIN'. 


i( The Mirror, a pubjjcntion containing nuich matter of improving 
amusement, selected with considerable taste.’’ — Practical Observatiorz 
on the Education of the People .♦ By Lord Brouuham/ 

Two volumes are t ccAnplefbd in each year — one at Midsummer, the 
other at Christmas. 

Vol. XXX., with a Portrait of the Duchess of Kent, Its. 6//. 

Vols, I. to XXIX.— Price £7 196*. in boards, or XI 0 3s. half-bound. 

Every volume is complete in itself, and may be purchased sepa- 
rately. , • 

CRITICAL OPINIONS OF THE WORK, 


" Always on the .ileitto look out for subjects of pic tonal and literary interest, th« 
Mirror has continued to jiipsent them to its subsenbeKs m a lmn» quite suiprising 
when the price' of the publication is considered. Hut to us, its giund lecommendation 
has always been this: though as full ol inhumation and mteiest us the foiemost of 
Its rivals, it has never set up for a medium ot national insti action, but contented itself 
with the character/*. being what it — a vciy pleasing, enteitauiing, and intelligent 
miscellany /' — ] At era ry Gazette. # *■ 

*• Tliis woik combines to maintain its icjiutation foi originality and interest with 
a success winch, consulting the immense numbei of cl^eap periodicals with winch both 
town and couutiy are inundated, is tiulv extiaoidmaiy. The high reputation and lung 
standing of the Minor have unquestionably stood in, jmxl stead against the putt: ..tion 
of so many uvals , but it is due at t lie same tune to the Editor and Eublishei to obs rve, 
that they have spaied neither laboui noi expeuse m endenvouimg to deserve success,” 
— Morning Atlvei User. \di i ^ 

* Few morlein publications have disseminated so much interesting and really 
useful mat ter as the Minor. It has well sustained its lmpoitauce. It is, moreover, 
one of the cheapest of modern books — only twopeuce per week. Indeed, :*s immense 
circulation is the best indication of the public approval.” — Home M issionary Maga- 
zine, No. 175. 

F ^ 

NUMBERS and! PARTS to COMPLETE VOLUMES, 
and VOLUMES tV,' COMPLETE SETS, may be had by 
giying the order to a&y iookseller. 

A FEW PROOF IMPRESSIONS of some of the 
PORTRAITS given in the Work remain 1 on hand, and 
may be procured, price Eightpence each. 


JOHN LIMBIRD, J STRAND. 








